
u-

1.1 ocPMnicRT or ooiMifxct 
MMI T«ck^ lifMMHHi Sank* 

rB.271 017 

PCBs Involvement in the 
Pulp and Paper Industry 

Vtrsff, Inc. Sffintfitld, Ye 

Emriremwitol frotoctlM AfMqr, W«iiiii(tM, D C 

2S Nb77 

EXHIBIT 

mi 
ALl-STATt LIGAL SUPPIY CO 

000316 



PB 271 017 

m 540/6-77-005 

PCM rnxxMBm jKtm 
POP MO pwn soDBssor 

L. OurfiM, «nd UuBrd C. Mdtey 

EPK Oontxact No. 6a>01-32S9 
EPA Ptbj«ct OCfioK: 

Otflflaef tale 
4tii and M Strwta, S jr. 

0. C. 204C0 

25, IfH 

, NATIONAL 7BCHMCAL 
' MOtMATioN sarvxi 



* di«tzlbatiai» mA lomm ot 
fllBi—1 in datail. SM mjar 

thla •3Ui.u» diadnljfaad rapidly 
Is aiifU la. tm»illui.L cad 

diaoassad. Brtdastad oosta f 
ns pgb FOB la 

,ta Indlfflsf^ s 3 ts 5 

1. -



,5 

ii. 



naue or ujiimes 

1.0 Bmxm^K oMTCcr i 

1.2 Cutenl^M Copy Pi^ar 2 
1.3 FOa ia fwfmr MiU Zfnonta 3 
1.4 PurpoM mxi Oajactiv* of taa Aapoctad Nbxlc 4 
1.5 Mijv Itoalta of tS» Stu^ 4 

2.0 FK3CZSS Trmrtmc OP TBB ma MO FKPZR JKVSXXX 7 
2.1 Badcgcouad V 
2.2 Ononl Folplag Tedailqa* 7 

2.2.1 HKhonical Pulping I 
2.2.2 Qmical Pulping 9 
2.2.3 S«aid*dal Pulping 12 
2.2.4 Saoandary Pibar Pulpdng . . ..' 13 
2.2.5 Oisaolvl^ and flpwrial Pulpa 13 

2.3 EPA riaaaUlriif Im" of MiUa by Pulping Ma thai 14 
2.4 Pf^at^^^^r^ng Pi n 17 

2.4.1 BKkground 17 
2.4.2 ' Fourdrlnlar Papar MKfaina Pii,i IS 
2.4.3 cylioder Pipar Hachina Prooaaa 19 

2.5 -P^par Ibdiatry: ~ Sixa and Distzifaution 21 
2.5.1 Kater Oa^ 21 
2.5.2 PzoductiOD BiatOEy 22 

3.0 •iwMaHJw or poa IN ISE PMA ocosnor ?4 
3.1 PCS Soucoaa to tha Zndoatzy 24 

3.1.1 iBfljiant Habaza 24 
3.1.2 Pzooaaa rhanlrala 25 
3.1.3 IbiGB 25 
3.1.4 Aacyclad NM Papar 27 
3.1.5 OtlK PotaadLal Oaaa cr aocEoaa of PCBa in P^ac Milln . 27 

3.2 PGk^ObBbnt c£ 2h-Plant Srra— and Moaraoirs 27 
3.Z;i KSa la nairlrlng mA Pulping Pzooaaa NUbac 29 
3.2it Distrlfaatim of PCBa In tl* PapamaUng Pzooeae 29 
3.2.3 nta of POB-Onnfalnim Klzsaghacoo . 31 

tlM Pulp and Pi^ar lUdoBftzy 32 

3I3I2 taSnSxt'Loa^ I I I . I I I I I I I I !! I I I I I 5 

ill. 

rStSEEE 



(Oa't) 

3.3.2.1 Tfliiii Daring «»-f i~j . . 

3.3.3 Tim . 3S 
3.3.3.1 BvkBuzsilag . .35 
3.3.3.2 Slodgv, 9p$Bt Tiqirr and Wnmlng 35 

3.3.4 flolid PtDCBM MM 34 
3.3.5 FCa CLjujiUi< inn la riaijted Ptnkact 37 

3.4 ftaoitaadag Ttateolagr 37 

4.0 OCT QKv&am cm MMTaa. racN swot lecxajic Nzxz. sniwr 
SOONC . . 3i 

4.1 BadagroiBid 39 

4.3 Oamt VmSasmotm mA Mtimele . '1 44 
4.4 Qvt 0BV«lD|MOt 47 

5.0 MiBL or foa nfNdxama ZM ne vov mo Mm ijajuHiiu s 
5.1 PBXSSM ni a>j«ct±9W of Mx5al DM«IacnBb 55 
5.2 rlzat QKtkr Hadal of Pap« Zmkatry 54 

5.2.1 >—H^IMIIM . 54 
- 5.2.2 Madll Stnctisa • • 
5.3 Saoaaj Oete Madal at Papv DAiatxy 41 

5.3.1 MMtiY Cfclijii lit Inn toe Smaaod Oedmc MoOal 44 
5.3.2 Bgoafcl^os ........................ 72 
5.3.3 Qianriftlrr aad tmxdm at ttm ^ CtOmc Madal 74 

5.4 WTTMlnn of Madal tanlta tO 

4.0 mrrmiiiM t2 

X -

ir. 

HEEiaai 



LOT crqggs 

U 

! 

!i 

2-1 . BH Mill Kl 

2-2 Itatar Owga is Miv 4Bd AUittl PsoAiatB ibAatxiM 21 

2-3 rxodBct Ootpst nd BcycJs Itets 23 

I 2-1 IHn iiMiiMLff rririnili ttad la Vollp ft 2e 

2-2 RS rmtmt c£ FMK ol P%«lm£d 2« 

4-1 taawry a£ nistrlbutlm nd Pimftiif Im oC tin 
BryrHnj Ihdustxy ^ 40 

|j 4-2 tffltit rhrw^Tttioi at ti» P^par llKydLiag Plints 41 

4-3 cost ftaalv«l« for a MpEaMotativs Plsab 4ft 
f 

4-4 Oamt Jtaalymis flor a T>^.ia—it •! I ii« Pl«xt ....49 

4-5 Goat JlDal7«is flor a HipnMoeatiw Plant 90 

11 
s 

II 
t 
I 

t 
II ' 
I 

I 
i 

I 

I 
I 
IN 

at ft f—lail (Vrtwn ftdaaeptlon 
mffaraot Zi^ FO Lamia ..52 

4-7 4 I I 11/ Oft Capital IijiiMtaaiL o£ FB Hooval tstm Pi 
— fcjclixg ZnAoatzy 53 

of Goata of POa Itooval flroi PRpac fcycliag Zaduatcy * • 24 

9-1 PCS OMd In railiiilaaa GD^ P^ar C2 

9-2 fC3 CLujauiiatlm la Pxodoct (sgai . C7 

9-3 Jtaml PeoAetlon for Zateatxy fla^Hita (10* tana) 71 



a-1 

4-1 

4-2 

4-3 

5-1 

5-2 

5-3 

5-« 

5-5 

5-4 



f! 
AITBOIX Z 

i>ca9iRy awCTvipc MO VUHT HOPS 

i-i.o CBJBcmBs CP socszscr z>nzRviz»6 MO oxscusszacs 

fravlouB •ffarta mler Ttek I of Oantxact 68-01-3259, It wi 

ttut tlM data available prrwaming PC8a in ttic paper induotxy 

b boot, ord that extnoiv* efforta would be xequixed bo gather oufli-

dant Infoonotian for the aodel dewlctnent md interpretation. Ihe getfaexlng 
at audi infoaotion wee the eejcr cbjective of all indjotxy csantocta during 

this wDxk; early in the puugxen indbetry wv aede wore of the pTrpnee of end 
cur egiproach to the work. Subeoguent reenqnee ani <.i.i.nwratim by the induetry 
were toiifaiBly urellent. 

Sperlfir 

1) 

2) 

covered ttiring the intervleue and diecueeime included: 

3) 

4) 

5) 

0 

level of •eaeeee of the PS pccblen within the indietryi 

Analytical data (on PS le^mle in priwticf and efflianta) Wiich 
adght be avalLdale or tdiich exi^xt be obtained and toode available 

at a later date; 

Ifae pneelhlHtiee and practicalitiee which bear cn 
•ill effluenta, or cn intestal wetor reuae and purLficatim 

; 

in teeataant tectnology oe the ailla prepaxe for 
to the 1977 md 1983 effluant quality arltoria; 

pTarMnaa of aanilinj and anolyaie diidi gaueiate 
of PS levels In the plants; 

faced bebean pcodiactian eilla 
bounds of rmt aatarlol, anargy, Li 

7) the plente. 

I-l 
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z-2.0 MHBXXB 1CZ3B isMB jmaooxnac 

1-2.1 with jgl _ 

ax aid-OUly, 1976, « oMting MM twld in »'«^iingtan, 0. C. with 

of tba Anrican Instituta (API), thn Baidaoazd hiaiiiiirh 
AMoclBtiw (BIDA), tha NctioMl Onndl o£ tim Paper Induatry 

ftjr Airol Stsean ttveovwaeot (MCASI), Mnixar ataff swbere txaa aevexel PPZ 

BHtar rnmanlee, ard the EPA. OCfixae of Solid Waste m ijiiiiiin Pxo^m 

(OBMV). Ifae ^pcoedi to tiaa pcogoe, ml pertJcularly the Pl3e-induetxy 

Kjdal, wee ouhlined and >11'lo,weed in detail. Gcoperation and needail Infane-

tioD wera eolicited, and plans for the pn^rlaJ^ of available or antidpeted 
data vexe aade. All areas noted wder Section..1-1.0 %Are covered. 

1-2.2 Meeting with Institute of Pnaer Qaeaistry (IPC) 

Oi August 6, 1976 a oaeting wee held with ataff nadwrs of the 
IPC in AppLeton, Hieconsin. John C. VkillMege, vine Pieaident-Rweardi; Dr. 
H. S. Ougel, Director, Inhiatrial and Zhvirtmeotal Systaeei revision} Dwight 

B. Zhsty, Group foader, Aoelyticel Omistxy, Division of Naniml Materials 
and Systns} Mr. George Dubey; and Mr. Peter Paziaar (all of IPC) took part in 
the dieou 

Ah that tiaa the IPC wee pezfooeing an in-bouse erudy aiaed at 
of an iapxoved pcooadixe for PCS maiyaie in pulp and paper aill 

eet-riree. Ihey hed attecfced the gueetion of PCS pertitioning in sill flows and 
fmeid POe to he eiiietanti'w to fiber, aeeoeiating eoet notably with the eaell 
perticolata acnetitasnts (finae). of tha pul(v\atsr syetse. Miite water hi^ 
in finee uaifiL is sootinsly seeded is ocdar that aa audh of tha fiber as 

eiiwA IMIIJI beuj— products sinoa finee base a dMlrabls efferrt « the 

<piaHt1sB of .opacity and enrfane •cotineaa. Eoaradcd uae of tha rm fiber 
zaqplzes a of tha fiaaa loaa. Bud a pcocaduoe upaare to pre 
focaatisUy eiaorlara the nejor partial of art FCBa with the paper peodfact. 

It also rji—* that tha pa oanoantcstion in tha waste sludge 
to be at tha eve cue antrsHcft as in tha fxpAict. 

1-2 



jxx othir MObls, If tha PCB lawlx in pi*t pxoduct ii in tha low parts pi 

•Ulim mga, PCS lavals in tha sludja will alao ba in this ran^a. Ihs 
liadtad aludga data abtainal st^ports this aoRtantim, and at tha i 
*owa p^nr sill aludga to ba ocspazabla to wnntripal txaa-aart pint aludgaa 
in POi ujufit (ranging to 23 ppn) . 

Urn aajori^ of PCBs intzoduoad to pi^aiaaldng as part of tha 
usafiv^ML iqput Mra balievad by tha IPC paraomal to ba stUl anclotad in 
tha galatln-gtai azihic Bdcztaballocns. lha •imbeUoma (10-20 adcxnm in 

Jiaialrair) aza kmai to ba aihatantiva to fihar. Ihey zalsMa tiwir PCB load 

for vtalyais v^pcxi teaatcart t«lth almholix; ROB solution. It taaa not louM) 

Wiat fraction of the inmring raparilaa nay bzaak opan* nor Wwttwc tha pulping 
and zafining stapa may causa bzaakaga, but it uaa auapactad tmlativaly 
faa of the miarebalLxM would z\a?tuza during the pepitmafcing pzocaas. 

In addition, it waa daHdad that PCSa in intKt «—%«auld 
f • 

not participate in evaporation am "fiao" or *wild* FCBa nay be able to do. 
Haaa helannaa done by IPC on aona paper milla have givn an indication of a 
poaaihility of evaporati^M loaaes, but not in lacga aoowta, nor in 
«dii£h would jaopazdiza tha ovarsU oancluaionB or enadlbUl^ of tha aodal 

in Section S.O of this 

During tha analytical mthodology work by IPC, 
PCB taad to apifce solutions itaowed algniflrant avapocative 
resulterl in a atn-ajg iiiusiinTiHi ii for tha wlniariraMnn of 
and handling in analyais for PQa. 

ISUs 

of 
has 

anslytiaal fnprfilllt-lsa at IPC dstscticn Unit 
to ba 0.1 ppa PCB and for aolia:|fais to ba 0.1 ppb Pa. Both call i 

with and ptertloart in zmtina pa analysis. 

of tha asuiTa with dttrsdiai triodda. lhasi 

to ba pscDllar to tha typas cf satrinsa fmd in pulp « 
to shoplifjr analyslB by parrhlnrinatiaa of all 

to glm iBOultiblo rssulta. ihls 
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to hio. 
iabo a fiooB 

of ouixxilaaa oppy 
IrtTHflorl M 

X-3.0 

otill 

o< tte SBOUBB «la< tia ZXC 
aC thaa* -«a» J or otfuaa 

Qg tfala 111 Inj —.vol to tla TT to 
I aaLKtloD of paxMstzic toluM to faa und in anzdalDg tl 

vxsns • 

la titia 

aan visltod tfao 
SO Bl IJOO prat zocycLad 

to ba vary audi aaaa of tba 
fihar or oilla aaiag only virgin flhar. 

la^uLLin &r thaaa planfa asa Inrliriatl balmr. 9m aiU ba 
in 

of tla trip 

1-3^ Plant A - 100 

naai I Ui« liii 

Pint A 300 paopla 

ho 
tbnougbout tba 

oootalnan, adoad p^or« «1 divings 
uuo—ting pints. Madi of tlia stodc la pldgol qp in 

by oca—V tzodoa m sotam loads afbar daUvary of tfaa finidMd board, ttia 

a— to landfm or iTyinoTarol. Xn 1S71 05,000 tons of 
***<m plBlt. 

ia 

1-4 



bilging. and W«flhliig 

first stap In ocnwting papnr slodc to pulp is 
hydration; oadKinH callad hydxopulpara «xe usad^ Hiaac aza laz^a u±« with a 
rotating disc in Wiich tha dry paper is adjoad with warn or hot wstsr. ChacBicsls 

•ay ha oddad to aid in tha diaaolvlng pzooasa and to destroy any bacteria «diich 
•ly ba praaant. Hsat of thaaa marhinaa operate on a mrtimrna pzoceas. Aa 

aoon aa tha fibam era diaaolvad fina anough to ba extracted through 1/8' holaa 
thay era ii.'ie«>a1 off. 

lha varlaua claming md raining p rn aaaaa \tiiA follow pulping 
axe typically a apia-off to move light particles of foreign BMbcrlal, md 
settling to mow hmvy dirt. In adlitlon, there are aaverel systeaa of 
BBciwnical aoeaning to mow coarwa or mdafibared bundles and dirt. Not tha 
laser, iaportmt is a traetaant of hi^ pceeaure - high raepersture staaa fol— 

lOMsd by a refining prooaaa for the putpoee of breaking down focei^ 

liJoa pitdi, wax« or asphalt Wiich i»y be fowd in the waatepapar. 

Aftar tha paper stodc is claanad and defibazad, it is 
1 iryilrt suapanaion in Iszga chaata: Batcee going to tha papar aadiina tha stodc 
is a^dn refined or "bxuahad out* in aadiinaa rallerl Jotdana or Rafinazs, mimd 

to m exacting oonaistancy with water and aLiaeial one Last tiaa. 

i. 

* 

f 

Plant A 

anil 1:1/ tylizxlnca 

both rourddnar ani cylinAai—type papax 
with fim naah wire to extract pulp 
The aetaziel is than dapoaitad in thin 

• aadi cylizalar) to fom the wet wb. Aftar all tha cylindaza 
thair a.it> ithnrim of fibaca, tha wet wdo of papar is 

Each pair of pcaaa rolls gcadoally 
la dcy annu^ and strong anou^ to sippoct its om 

dni4 
la fad 

ai^Iaya a long wins bait foi 
tha aovdag wlra ttsraigh a slui 

if 

1-5 



«Lth a ogrliadK aadilia, dM vab i« mdm m m 
a xalatlvaly ibcrt mou^ wabac dsalzs 

tha xtixm by gravity and by paaaing opvac auctim boM tliat tha mm 
tha «dza «ad paaa cnto a bait i»ma naavliij bagiaa. j 

Ml aartilnaa a^ilny a long —of aaiy atai baatad cyliodcl-
Aa thm *eat laavaa tba aat and aftar all Blatuzo haa 
by aartiili al peaaadag, tha vaadaiag aeoaaa anlanTni wat ba 

by avura af im. iha tfaat of papar paaaaa ovar all of thaaa dxyara 
Wilch avaotsially proijaaa a dry ahaat to cuatcaar 

9ia laat atap la tha actial papac amfacturlag la calandariag 
or fraaal.ii/ bar tha of obtaining a taiifrtmi flnlah ml thidoaaa. Alao 
ti. thla atatf-inn it la pnaalbla to anply aiKfaas slxlag or othar boxaa of 
lag or atala. 

tha oalmdara tha papar la 
to ba rmomd ml tximad to mat aiaa ordara. If tha oMtoaar aabta hla 
la flat *oaea, it la zm dlzactly fzm tha papar mrhlna thojugh a 

m aithar oaaa; ^han tha papar la finidiatl it la 

A a*etantlal mouot of tha total pftrrtn-lm of Plmt A la 
to a maw I liij plmt for fisthar pzooaaalng. Hoat of thla 4ini malni 
of alitting «iida aoUa Into nazaoa addtha to ba uaad bar winding Into 

Ihla plant alao aittlng fioaa aoUa Into abaata, 
of afaaata, mt 

1-3.2 Plant B - 90 

90 paroant of tba s 
r# tddbh 1B a ali^atly higbar 
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UTS. 

of m 

in 

tartlcry 

to UTS 

•fpliod « impact aa voaa yu*i»tad fay tiM in 

for «ffluBxt WBtar qiMlity dataa bade ts tha eetabllahemt 

in oaejxsictian wltii tba •turt-MP of « dainking 
U30'«. ma aaoondary txaataant ayatn «Ma put into opazatiA 
go, prior to tba xagulaticna govaoiing auapwiSad aollda. A 

ia in tha dfawalnpwnf ataga at ttaa piiaail tiaa. PO mamxm-

bagua in-bouaa <%Tr1ng UTS. Data cn POaa UJiitaiit of prodjcta prior 

ia 

al 

AlthniiTh ooat of tba cm aatarlal for thia pint ia 
50 paroKxt of thia ia riaaaarl aa poat-oanaiBar Mcata; in otbar uorda, 

of tba zstuxning papar atodc baa nv«r faaan prwioualy xacycLad. Qffioa 
of tba ladgar gradaa ara xanovad fnan tba bw i wing atodc, but a 

quKxtitativa ai-ninliiij of. all xwniming paps atodc ia iiryoaaibla fxoB an 
ainmnir atandpcint. Aa abown by induatry data and tba twnr'LaUng affort in tbia 

xaport, a^an a tm abaata of tba carisnlaaa oopy papar can haw an obaarvabla 
affact on PCS in a aingla day'a output. 

- ~ Offioa wataa in ganaral d3 not aaloa a daalrahla papar atodc, 

oinoa aany offioa papar pcoducta ooctain bindara, ooloraRta or otbar adnarala 

that axa difficult to naaova and cauaa taiablawa in tba papaznakix^ procaaa. 
Ibaaa waataa aca purdiaaad fay tba aill pciaaidly to aaaiat thair pa^par daalars. 
Thay do acra Inpnrbant during parioda of abort papar atodc aigply. 

0.1 ppb. 
to 

Zfflunt PCT lawla 

jfiOB jji riarifiad Bill intaha wtar 

of dainking,' adJl and cnahinad affluanta 

0.3 to 2.T pfb. 

tbn 

of too 

X-T 



bamd to tlamm ad aw^d not to •vapooBba) of 0.1 ppb, avapcratlw 

«oald faa 0.00031 

X-3.3 Fit C - 10 BaroBBt Bacvclad Ra 

Palp 

^ilplao ia a batcti pcooaH at tfaia pit. MMtppapar, aoooting 

•0 parat of tfaa w aatatlal, ia addad to pulpaza #3 aol #4 to-

altii hot Mtar and raiiatir aoda. Itaaa jata xaiaa tiaa topaeatiipa to 

1SS*P and daintrlrvj nrntin— fior ahout 1.5 hmira. Aftar daioklog, tfaa 
•tDdc £Z3I both pulpara aaa dafrl togathar yialdlng a atodc nhirxy of 
7 gMnaiir. oomiatmy. Pzoa haza tba atodc ia paaaad tarrsugh a ooa incAi bar 
acnaa tbat tBinii'aa lazga ocetednanta aucb aa atzlng and sags. Tim pulp ia 

to a holding dbaat. 

UBiially fpaiatail valvaa datandaa tba quantity of atodc dip-
txam tba holding daaata Huuiah tao 1/S-inch m 

a oaaaiH latlfTi of about 4.5 paronxt, and aajacta £zan tha 

tzudoad to a landfill. Kxmptm aza atmad in anotbar holding tank. 

OpoB laaiiliij thia tank, tiaa atodc ia dilutad to about 0.7 
aoHda and zca omtrifugal rlaaiing to zanoiaa fina 

atodc ia noa dizactad to a aoaan aitli 0.010 indi alota. 

atodc fjxm thia acxaan piaqad to taab alppa ladiaia that hava oountax-atodc flov 

(aolida '•••• "i" • to about 5 

At tbia point tba atodc ia ptapad to tao aaahaza aat qp in 
pazallal. Tba aadiad atodc, with a ooaaiataocy of about 2 pazoaot aolida, ia 

to a abocaga tok uotil tha chlodnatiA tank ia laai^ £or a 

fhlnrlnaHon, rhlnrina gaa ia pui^ad into a tank holding 
iggradaabaly fi^ aatanflm to zaact. 

fatdtcaddb la adlad <blrb saacta wlib »—^<*^1 cblnrlna to 

X-1 



•odliM hypnrhlngjf to 

falMdnd atodt. Mnt to 
Urn hlMThlng proammt final in 9. 

tho atodc pulp is «Dt to a 

aralitn'U by chlocinatiaa. Ihia waah ««tar orlplnabM fm tb« 

a(;CpLy, tho diita ««tar. ISw fUtxmta fzm ttw wMtilng psooaas la 

to the alrpa %aufaaxB lAiich oandltlani tha nav batds for diloclnefclon by rclaia' 
lag tha chHicala ml alao xaduoaa tha aajwt of Mrtar vwd. Ttm attxk pulp 

ma baa a conaiataocy at about 5.5 paront. t:p0Q laavlng tha wiahan tha 
atodc pulp la papart to high danalty atoraja taoka to Malt tha papaxnakljig 

Thia alll alao haa a aatiaiata pulping ayatn for virgin pulp and 
pulp adiatltuba. Bowavar, both virgin and adsatltuta pulp <ix« blandad With 

tha «Matap^3ar atodc pulp. Bara, dwrirala axa addad to davalop bettar flbar 
bonding atrangth. 

Pi^anaeldng 

tha taoka tha atodc pulp ia dllitfati to about a 0.3 
oonalatancy and pirparl to tha haartmr Prior to autaring tha 

tha pulp isTBwadiad, zaaczaaiad and rtai through a thraa ataga oantrifugal 

claanlng ayatao. Hoch o< tha aatar uaad in p^paaaaking la lacyclad. 
diita vatar ia atocad to ba utiliaad In varixsua oparaticna in tha adJl. 

la CO a fait bait and drlad. lha 

that it ia pil larl throudi ragulataa tha atrangth of tha product. Ihlcknaaa ia 
i/wauail by thia apaad acd by aliring tha daaat off tha bait with a docttar 
blada. Sawaxal pliaa aaa th» roUad tugatim- to pcoduoa a papar of 

£1 

Effliant 

nnbC 
low in woluM ia 

dtirh ia ballad to ba xalativaly 
1.5 ailllan gaUooa par day. 

Pint C anbar a aat aall fooi tdtidx tha 

to a oa^i3r^jp«:ab«i traat—it. plant. 
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of pciHxy clsrifioetim mxi « tao-vtiga autiwtjid aJud^ 
at plait mfnimnh la to tt« rtac ttivmc Odd-

1-3.4 Plant O - SO Parot Kacyclad 

Plant O is a aajcr racycUag opacatifB. 8ix giadaa at 
(€.g., oCfLoa and foodboazd) asa tia anjor oonstitHnta of tfaa 
ntiliaad to parrtaw acoaptabln dairkad pulp atocfc. Sila auoounta foe appcoKl-
aataly SO tariBH of Urn nquizad pulp wltli tlia sanalning baiog co^aaod of 

^rlxtgin pulp and pulp aobatltaiba. SIBSB aaa •aawittallj tao pulping 
ooa for iwatapiifLf nl daifiring md tim othar for tim vlxglii and 

^itaxtja pulp. 

Pulping and Flbag 

la eacbmioBlly fanlaan doND with hot 
(about UO*n, cauatic aoda. auxfactants aod dalrirtng dmicala by aaaea of a 
zihbad xotar at tlia buUua at tfaa ly^ri^ilpar. Mxii of tim haavy waata audi 
as aatalUc cbjacta and plastic ahaata ata collactad in tcapa at tfaa bobboa of 
tfaa pulpar. At thim point# tfaa pulp abode baa about a 6 paxoaBt ooDalatoacy 

. (oonalatm^ balng tfaa pacisRt aolida to U^ ild). 

Ifaa daiiirad pulp laavaa tfaa Iqdxapulpar 
and is payad to hlanrtlng cfaasta for adSitioaal xatantlon tiaa and agitatiaa. 
Ifaa pulp noa baa about a 3.5 paiuaU, onlatancy. Upon laavlng tfaa rhaata# tfaa 
pulp la paaaad oaar a fUtar tfaat taoovaca tfaa ootaklng li^mr in tfaa filtxaba. 
"Bm fUtzata la zauaad in tfaa pulpar to saoovar tfaa faaat and raalitial dmnicala. 
gjBoam ladiar aalar la naiaad for otfaar oparatinn diluticna. Hatar la 
alhly zacyoLad In tfaa dairidjig cparaldnn. 

tta pulp ia noa mmt, to eaii lifflara# «4iidi aia oif-rlfiigal 
niaanlnij davtoM dor saaoval of pins# staplaa# and otfaar baB;^^ paztlcina. 

[ ai,iMtH.ai1 palp ibaa a 2 parot ocpaiatBiqr id it la at to a atti-laorbar 
pas on to 
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Iba pulp tlMB wtbazs « fiaur-«t«9« couitBr-fLgv vsitiing 
fiat >taga ooislsts of 1 eylisdar wa^iaa, t±M —ocul «nd third 

e£ oirtihm wehers, and tha fourth is •luUisi cyllxidsr 
is usad fV dlluflnn at tha fumtii stage and the lilt 

fad to tha praoaading (third) stags. This filtxata is than uaad in tha 

its filtrata in tha first stags, \tmcm tha filtxata is diartiargad to 

lha watac in tha asking rmraaa orlglnataas fton tha dis-

of tha paper warhlna aatar, Wiita taitar, and tha add and alkal (na 

hlsarhlng 

rtUoHlng waging, tha stodc is blsachad with dilorina, foil nasi 
with cHistic and than hypochlmlta. lha next traatjiaiir. is a 

Ban systBB. Aooaptad stodc pulp frm tha first 
than goaa to a fi'ua-ataga candlfugal claanar systa for 

naoval of Mall haavy oontaninants such aa ink. Ihoae fibass raja 

taplsoal in the ontrifugation to oonaandaba tha aontaadnants and 
vaiacoaptahla pulp, «d to raclsia M audi of tha ahuntad acnaptabia pulp aa 

ibis. PoUowing this is a four-atsga systn of oantclfugal rawaa 
ft-rr- xaaoval of Ughtxaight aontaainsxts such aa plsatic fihara and 

.vaa. Aftar the claaning systan tha stodc goaa to tha final waahar for 
I: thidoailng sod stoiaga in high-danaity touars. lha tcstar at by tha 

thlrkaning procaas is raiiaarl in other wadiings and in tha blaachaxy. 

lha afaova dascsiption for aacondary pulp a^yllaa 5C paroent of 
raquixad to aaat tha cuzxaot daand of Plant O. Tha raoaindar is 

of pordiasad virgin pulp and pulp schatitube. Both are wazahouaad in 
solid foot md rapulpad in their raepectiw t^dsepulper, uaing racyclad 

pulp iM then to atoiege rtiaete until 

pulp is sKt to for fiber shortening and fihrlllatim 

to csduDoa giMrai hrsvUng opacity. 

—tha pulp is into a pipalina 

pulp for of ths types. Aftar suffidsot 
, ooipaMatB such aa clay, titsnine dlfrirta and aim, to 

to tha pulp " aovaa to tha 

J X-U 
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iw hl^ di kilty atun^a tMia im 4 
to th* p^anMii IJIJ ayvtaa. Ban tha atodc vohmm im crwrtmnarl to 
a unataiiL haad Lav«I. By qpaxatlng undar a tane ha^l, tha 

tba pulp ahaat falling on tlia Itxedrlniar xaaBlna tl» mmm throughout tlaa 

•A bait of tha mnrrtriniar affactiwly draina 
tba pulp alutxy to paait tfaa to oaloa a rfiaat naHart 

tba aat wab. fftadi wtar la xacycLad during p-c.*-'"-^-iTT7 opaiatlana. Sinoa 
tiiia latar la falling Crea tiia blaachad pxzsduct, tha pulp li^axta a Witta coloc 
cn tha %tar and hanca la nrHart Oiita Matar. . Para a a watar la ostinually 
baixig addad haza, thara la m axoaaa ^aarCbow.. Ihia aurplua watar la 

to a^lTant tha tathar diluting tha datnkad vtocfc. 
gallcna of watar aaoapa aach day dia to avaporatian tdiila tha 

ia baing pcaaaad aid driad. Mim tha pulp laavaa the haaAn, it ia 99 
oant watar; aftar paaaing through tha pcaaaaa, it ia about 60 paroant 

msd aftar tha drlara, only about S paitut aoiahira maina. Ihia ia tha 
aoiaoiza of tha zoUad pzoAjct. 

and 

Sinoa tha proAict oolor aod oapoaitinn ia hl^tly inpaztant, tha 
cDugbout tha qparatioM oaoaaaazUy rfrailrt not oontain aty aua-

that ara ebla to ba zaaowad. tbarafbza, thia CKLU baa a 

facility for iafcaba watar, ^Ttniiing rinmilarlon «(ith alua od liaa, 
addition of algadda, and tilteetim. iha filtar la oo^oaad of tha foUowingt 
top ItyBT - • iadias of ooal; airtrtla Ityoc > 2 faat of saad; bottm Ityar - 2 

ly, thia adli OBIY baa pdaazy taaataant, a riarlflar. 
t baa *out 90 paiuaut. SB zawal but only about 25-30 

CK) sadnotioa. iha afflaant tron this claclflar is being dladiezged to 

fm MLmc. 9m aaacnga floa for 197S mm 3.9 KB. ttis 
m flailoMt 

Z-U 



2.5 KS fra dBlnlrlnj 
.5 HS> Crm 
.3 KS fxoB \mtmx pint 

.2 HJ> dlTTwl pint MM 

QxSar CDnetructiLon now at Plant 0 la a 2-«ta9* activstad alirtya 

Praldalnaiy Imaatlgationa « tlxia typa oC UaaUinL facility for pulp 

and papar wfaattac dia^laxgM inrticataa ttat tfala ayataa la va^y affactlva 

at furttar Tiatrrlnj tiia SS lavala nd gzaatly cadudng affliant BOD. 

• riariflar alud^a oczrtalaa 10 paiijait anlida and la furthsr oon-

aolidabnd in ooi^actian taoka to a 12 paront aolida Laval, iha la 

fortliasod dawatai'al to 28 paxoait artlirta by lin addltiox «id ailiaMjiaiiit.. 

fUtaxlng. "Osm filuata la xvtoanad to tha pciaaxy clarlfiar and tlM 

ahirtja ia tzudead to tbalr pdvata landfill. 

r^vlfm Opwratixaaa 

Tba oopany haa en anal a xmt Tanrifm «4ilA oovaza about 18 

Ptnliadnaxy ^aoloyfc Invaetlgatlone tavaalad a aolid badrocfc foiaxlation. 

azaa ia aii miaaaal by a aanfda > i.a|ai. tail cl^ dika, affactivaly alininating 

any an-fana xmoff fxaa tha landfill. 

Omnam for gxouacWtar oonraarfnatiaa laaiilfarl in tha oonatructian 

of amitorlng walla, lhata appaan ts ba tMO lajara of gzKxnhata] 

by a clay tjhla. Itan ooaplataly fUlad, tha IirtfiVl wUJ- ba aligfatly 

with a 2 dagtaa alopa. 

1-3.5 

SO 

E - 50 

E i^baaically 

50 

0. f. 

i.m,, it psodx 

by ciiMf aarhilral 

of 

CO 

kZBft 

ia wHHaad. 300 and 400 
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I 
2.5 KZ) fzts rtilnfcinq 

.9 HCZ> £ra ji^Mi iiM> Ing 

.3 K2) £ica *mtmx plant 

.2 KZ> plant «d 

ouuaUuetion now at Plant D la a 2-ata9e actlvatad aludga 

Prallminaxy invaiatlgatlana on tfaia typa of traataont Cadlity for pulp 
aid p^T Maatawvtaar diactiargae indicabaa that thia syatan la vary affactiva 

at fuxtbax' xaducing tlia SS lavala and graatly xadudLng affluant BOO. 

narlfiar altaSja oontalna 10 paroart. aoUda and la fxirthar crxv-
anl Idatad In ocapactijan tanka to a 12 paroant aoLLda laval. Iha alirtTi la 
fartlMzad d^ntazad to 28 paiuait ani Ida by lian addition aid aiiaaequant 

vaojw filtazing. Iba filtrata la retimiad to tha pciaauy clarillax and tba 
itaiad iliidTW la tzudoad to thalx peivcta landfill. 

Lanrifin OpBratiaia 

Tim copany haa opanad a rmt landfill Wiid\ oovara about 18 

Pxaliadnaxy 900Logic InvertLgatlooa ravaalad a aolid badrodi: fbundaticn. lha 
ax«a-ia airnnaaaul by a tian-taada ocaapactad day dDca, affactlvaly allninating 

By nsoff fxca tiia landfill. 

for gxaaxWtac ooRbaadnatlon raanltarl In ttia oonatzuction 

of aonitorlog -ilia "Qmxm appaaxa to ba two of ijicwji^atar 
by a day tabla. Itan ooivlataly fiUad, tba landfill wilJ. ba alix^xtly 

with a 2 dagiaa alopa. 

1-3.5 flapt g - laaa lhan 50 Panant llaevcLad Wr Matatlal 

Plant E la baaloally eel£-a»talnad, i.a., it prrrtitaaa la-touoa 
Ly » pacoKt of tlMir fibar tnjili —it by tiiMl aar^mlral UaaUiMit m 

50 tmoBut la oo^oaad of pisduaad hlaarhaia kraft 

0. 8. dtaa Bd audi ibaaa aa foodaoatd, mA 

la utillaad. Ptoducticn ia bataaaan 300 aid 400 

X-U 
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J ^ 
»tirt PCS IsKMla fxat PIcnt Z haw aoMlatKtly raMiiad balov 

5 pg^ jKoacrlbad ty FDH. Effliwrt Imli of POa aso «Iao aspamtly IOMT 

It of thm iBAimtxy uaiag roclalmel flbar, pccbihly honwi— of officdaRt 
of oif iiWl TiHila in tfaa 

mlpiney 

Piaot E UMs chaKL-«BChaaiaBl pulping, J?gln pulp fzm 

kxBft pulp* and moaodmxy pulp £rts MMtapapar. Eacfa opotatim 
In a iparific piilpar and tta atacfc ia blanrtarl labar aacording to pcodjct 

fixaotiaw. UM vizgin pulp alurry ia gRjaxatad by ooly adding bot watar tfiila 
tba aaooodazy pulp taguixas bot Mtar plua CBJB^ aoda plus typorhlntita hlaa-ti 
iag pcMter. Botlx vizgin and aaooodazy atodc pulp aza not atocad but diractly 
•iaad vitb tlM edwed-aachmleal pulp atzan. Plant E ia a contiiuoua oparatino, 
axzl all i;i-a1aa of pulp aza baing uaad aiaultinabualy but only that fzon tiM 

ia iMnairt a datanticn. 

BlAling of pulp iji aka oocura in martilna chaata* aadx having a 
dlffaiaiL pazoantaga of tba gradaa dapanriing en tta avanoxal pzodjct. It la 

juat pcior to tbaaa rhaafa that othar additi^w auch aa clay and othar filLara 
.to prmlda tha raquizad papar diazactaziatica. 

pulp aUaua ia paaaad thn«i/i aiallar martilnaa, with all 
having an atidlHnnal coating atap. lha atocfc pulp antara tha FouziAdnac 

to pirrtra tha wat wab* appzoxiaBtaly 19 patuaiit of tha txatar oontant ia voidad 
(in othar wrrta tha wib'a oonaiataor^ inceaaaaa fzca O.S to about 20 

wab la than tawn thzou^ a aariaa of pcaaaaa to furthar 
•ajo^ty^ of tha i.—Ining •oiatuza la laau ia1 by 

at dzyacs. Pinal aoiataao ia about four 

ItolJLadng tha dizying cpacafcim, tha tfaat la paaaad thzoug^ 
it and prohaoB a uBitom thidoeee. It ic than roUad* 

• ont zoUa asa aant dinactly bo a ipaclfioBtlon 
Mimaar pcrtlivta (a 

total tairtrt tnn ia uaad tor talaghona booka). 
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9ila pint UTIUTI— tMO teste fadlitiss; s fluidixsd bed Indn-
sxBtian far liqv.ur in the pulp •ill opscatijan, mul s vMtm«star tzMtsant 
plsnt for wstar used in the pipazasking pim ass plus -Tnisw %aMh water and 

solids CrcB the pulp aiU. 

licel pilp Bill sffluBTt with a 6 psraant snllfis 
tiwz* the sni Ids aantant is inrrssssd to about 

45 psrOBBt. llquar« now a ayxx^, ia planed in the incinsntar operating at 

jVPRsdaatsely I30(r*F, snd the i •!• 1 n 1 ng •oisturs is flashsd off aUawing the 

czgmiOB to be volstillaed. At the bottm of the unit, air jets bssp the ash 
in action (fluidiasd). Iherefoxe, pulp sdll activity is a clnssri syvtsn with 
no efflusnt, and the ecosss ash is trudcsd to a landfill. 

cuzxently reosives only ppciasry teastaent in ti« 
a • 

peTallsl clarlfiers, but raxTval of apprrtdmnf ly 94-98 peroBnt of the sua-
solids is achisted td.th 40 - 50 pazoent BOD rooval. A new sscondary 
It syvtsB will begin opsratijoos in the near futtoe. ^asrflcMS fxn the 

clarlfieza will be cnbinsd and disdiarged to the sscondary traatznant 
is a~classd, oayjanatisd, thies sw/iwif tank. Efflusnt fron the 

Is thsn sent to a settling tank and after a dstaainsd zetmtlon tisa the 
sk^eznatsnt is disduugsd to tbs Foe riw. Ihs new systaa is 
to handle 6.5 ngd with a Hues hour retantion. The mill has reoently 
its wstar zequimnt fras 8 ogd to 6.8 agd in prsparatim for the saocndary 

will be i—jvel with sosa of it rsuasd as sasd in the 
Si* Wiila scat of it wiU be daerai'sil, to about za 

aoUda by a vaooae filter. Siie %«ets aliadigs ia pcaaaotly dspnaitad ou a 

fill. Tbaaa iarao SEBitariag for groiaabwbar cBnfri nation at this 

I-IS 
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1.0 ncuzxvE soMkior 
1.1 Hlatnrinal BtJutfotgd 

Jn 1966, aotm Jmmn inm.Ui3 th* CT ot FCB* (poiychlarlnatiaO 

hijteivls) In HwrllBh fish and wildlife aa a reeult of a ati^ begun in 1964. 

Ibe Cbod and Drug Mteinistrabim began. In 1967, a pcogm to deualop analytioal 

tacboiquee far FCBs. During this period rrrmem about PCBa In food and in the 

of the Qiitad States ««a Incxeaaing. Ih 1969, r» alerted its 

Dlstrlcta to eapact PCSa in food saqplea, and to analyxe for PCBs in foods 
aaeplad for peetlride analyais. Findings of PCTs in fish, milk, eggs, and 

pciultzy ••ifilaa uuinjireJ througisut 1969 and 1970. 

m J^ugiist, 1971, a elyiificant level of POs was foinS in a grain and 
oareal M IT\> elta of a Huioat Basket aaafsle by Ftk in their Ttstal ."^iet Stuiiea, 

and tha oonrenination wu tzaoad to tha greyfaoaxd pedcaqlng of a oereal. Aooordlng 
to rsh (aupportlng data for Press Briefing by Dr. C. C. BiMerds, f^ai'X eii er 29, IS'HJ, 
the highest PCBs level found in greyfaoaxd «as 433 ppa. flA mat aaparataly with 

the Aaarlcan Paper Inctituta and with food aanufacturers in Saptaobar, 1971 to 

Infom them of the PSs prbbln in foodboerd and to dlecuaa ifyiina tiea to its 

aolutim. 

By tha end of Septnfaer, 1971, ell o.n».eu>ei pertlee TT"" to have 
that the oajor amtue of greyfaoerd oantaBinatian ««s recycled caxfacnlwe 

oopy paper vhldi «es )oiaisi to cantain PQSa. Pxodictian of thia aatarlal had 
ae of JUu 1, 1971, but recycling wes aantiming. In the ane tioe 

Itxhistzlal Oaericale Q}., eeaantielly tha aole U.S. prodjoer of FOa, 

of aalaa for all but irloaad electrical ayatm (c 
I) 

Jbly 6, 1973, ttm FOk laauad its flMl rule-nakleg 
in varlouB foods and paper faod-t* fcijing mteziel (10 

}. By this tins tha paper indivtzy hml airreeW in 
lag FO lewels In food-padaiging meterlals aeda Wnlly or 

flfaar to wall below tha lOk tolaranoa liait. ibis ^psszs to have 

oca judicious sslsctioQ of zecycLad flbsr far fooBjoard 

.1. 

, laclodlagt 



' (1] OHMRioD of uaa aC mtting acop £xm offina tam pcodjctioa 
amrtaolmm oofY papar uirtjait oxild faa. wry hl^ t «1 

Q) T.fartttlnn or Mlactlvlty In tbm ua* of offixaa wwrt* for 

of POa In foodxsazd haw 9anarally to darllna alacsa 
1J73 to a MH iwit lawl of laaa tlMD ana ppa, anoaapt far oocaaioMl "bot ipotai* 
Taailttng in lanal• of to fiw pfm. ibaaa "faot ipota* arm ganaraLly attrlbitad 
to tba at rtgniflcant quaititiaa of outdatad offloa flLaa ujiHaining 

I rartmlaaa copy papar. PC3 lawLa in otbar papar producta ara alao in tha ana 
J nai or halna raogmi tboaa aada fica virtfin pulp, at aaurm, ajdilhit by far tba 
I la Mat PCS lawla. 

i 1.2 Ortrrilaaa Copy Papar 

j Aioclor 1242, a nlxtura of POa oontainlng an awraga of 42 par oatt 
rhlnrlna, aaa purdaaad froa Haaaoto and uaad in rartinl aaa oopy papar aa an 

rarrtar ^ aoIvaBtNdxdng tba pariod 15S7-1971. iSia tatal anoiaxt uaad for 
ij tiila purpoaa aaa 44,162,000~pouida, appccadaataly 2fl par ont of tha total 

for plaatidrar appLLaatlma and (.3 par oaot of 
of PCBa during 19S7-1971. ISta awraga opntant of Aroclar 

1242 in tha i aili'iilaaa oopy o aaa i.* 7-

Rtional CiifL Raglatar Omnuy OCR) aaa tha dawlopar and aola 

I 
I 
I 
I 
I 

of t±m PCB-»inia1ning cazhonlaaa papar, although Applaten Qoatad Papar 
00., AppLaton, irtamnaini HMd Corp., Oaytoo, Chio; Qadtinad Papar Killa, 
Cadxlnad Lodea, Hlaoonaln} and Nakooaa-Btexda Papar Co., Port Bdaazda, Klaocnain, 
at cna tiaa or otlar yarfOKaarl tha actual pcoducticn undar lioanaa frcn tC2L 

1242 mm uaad aa a aolwot for cortala oolqr raactaaU Wiich. 
-Into nlaoipfaaraa proAcing aggragataa 10>20 micranm In diaaatar 

^Hati to ona aida of tha papar Aslng tha ooatiag pcooaaa. Sia aalla of tha 
waca an galatin-goi arabic frrwilatim «4dch rtpturad 
tha 4^ udac acplieaticn of local hi^ | 

pauuLla. hi l^jiJJgflHhljpbqrla.wra uaad aa tha d^a carrlR In plana of 
Acoclor 1242. 
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Xt Aoold ba aotad bmrm tbat POa, fdmrlly Axselor 12S4, 
tP a li^tad eEtmt in prtnf-lng inks, iba total uaapt in 

90,000 pamaOa, ftdmadly in tha IMO-Tl tiaa fsm 
naaga cf KSa in pa^ar pooOuct or oaaga baaidaa tba copy 

inka haa ban daCinltaiy to 

it 

1.3 in Mill 

Xt silla Oar aaiiaial yaara that a£fli 
aliyilflrant qnotltiaa of FOa. Xfaa POa in 

aiadlar to Amrlrar .1242 titan to any of 
in tia gaoanl aprliiiMil «1 biota MUob taal ro 

fingarpcinta oaczaopziding to hi^iar dilorina umaitii 
altinigh intzodbctioo of PCBa into paparaaking prooaaaaa 

uDdn^jtadly occura (Pa lamala at ntar of 

to ba rartmlaaa oapy papar mnfainart in racyclad waatapapar. 

A OB^ar of papar adlla, in taapanaa to tte naad for iipiuiinaH of 
tpallty, ban inatallad or axa nov inatalling aaata Lraaf—tt pcooaaaaa ifiidk ara 
Hfial to graatly laduoa tba PCS lanla in tfaair affluanta. Doaaaag, tbaaa 
l^ala aoy still ba topically aboaa tba ana ppb lanl pEopoaad by EPA cn JUly 23, 
1574 as an affliant otandoxd far capacitor aad > laitaflii\wm aanufactuznza, ood tiia 

aifilpnit. aaoufactura. lb addition, alirtjaa or oonontzataa frcn papar Bill 
ba aufficiaBtly high in PCBs as to Maxxant tum am about 

litoda of tba PCS mitnjl paridn is illnatxatad by tba 
of 230 popar BiHa prortarlng pulp ocavLataly daclvad ftm xacyclad 
S90 otlar facfUtfaa BBB testicn of aaoondary fibar in tbair pulp 

(tipbaally 10 to 15 par ont). bacycLad aaatopapar aaounta to 
13 BiUton toM par soar aa a oosoa, tbixd in liportanoa to pulpuood 



1.4 Id Cbl^ctl^ oe tiam 

Infrrtlon 
o£ tlM 

«d.tli 
ItiraUy, 

tisooy^Dtit LtiB 

iiVKt of 
tadbooloqy 

xiV»^n.ljad «M to bring UjgthT «1I 

lag POs In tha papar indbscry, aod to 
to pceemt and fuozsa anvirotxaaocal slgnlflomoa, 
• ttaa aouiuaa, tzanaport and talaaaa of FCBa 

in^jstzy; tlia hlatnrlnal panpKCiva and prnjactad futuza 

In niT+mlaaa oopy papar; and a pcnUtadzary aocouit of 
•aairlat.Ml with •^l•^al•lL of FCSa in papv Bill affliMr^. 

ohtninad on Intafca and efflumt PCS law«la, on papar racycling wtatlstlcn. 

Into tha 
wall to 

than 

fzis In&iatzy and othar aouzraaa aza alao diacua 

lhaza appaara to ba gaoaral agraaaBit that tha antzy of 
Inhiatry waa oaipiataly unlntantlonel, ttwt tha induatzy 

Hd for zadjction of FCB Lavala in food padcaging, and that 
for aia|»TW1 an! Ida roRDTal (albalt iMtallad for purpoa 

Pa oontzral) wiU alyilflrantly zathna POB diachazgaa fza tha Incbntzy. 
mnfimlng aid inczaaaing ajnani by tha p#i7 Ir and by atata and fartaral 
zagazdlng anvizocnantal and luan haalth affacta of POa, ixxiluding aaB-> 

tadnatir^-of food padoiglng avtazlala aa wall aa POa in waataMatsar, hava mpaetadly 

fiannad attmtlm m tha papar indoatzy, aucfa to tba oonoam of that induatzy. 
lha objactlva of thia lapuat la to p.aaBit tba actual altaietian, aa aocurataly aa 
paaalbla. In octe to aacva thoaa %ho aiat ndoa ragulatozy dart alma potantlally 

affa-tlng a wluabla raaomuaa zaoovazy Indjatry. 

lha ' •••.• —of tha Indoaoy waa zaflactad In thair asoaUant ooopazation 

with ti« pED^ct. ODopazation and m^pact teem fadazal and atata agoncy porsamal 
WBca alao mlSootiLy eoalleit. 

a acazclty of data in 

it rfrmld ba notad that, in 
•, biatodcal 

of tha 
to ISTSi thia waa 

.to 

aa^or t tc tha 

ta of Indetry vloita aza in Jlppaodix 1. 

l.S 

a PCi ̂  aQl'< 

.ta of tha atndy 

with 

alirtjM 



« fcadpltaQa ISM frr—r «z« tar In tf» 0-1 sfa zanga for 
Mtad. XfidiMnta bsw dtmyd •• tfapL zaault at bma 

Ttmcrml In oaqpLUnoa wltii BFCTA nod asfcoadblng BMSN nqoij 
MB to a^JtuiiiilBT thn noo* of <1 to 24 ppt PCX cncn for wTiirlpoV 

pdjBts. tte driving farm baa baan tfaa zmAintiax in NCR carhmiJaaa 

baing racyclad, and tiia final dlnnaal by incinantion or landfiUing of a 

larga mwaal fiaction of tba papar jjxliatry's outfit. ISia ptaaant 19% zacycling 

rata iboaa that 111 of tha antual pcakjctlon la not avallahla to ba racyclad vd 

rarrtaa Ita ra land to tha lanttfiU or tha amatlaia (via ladnazxtlaa of anataii). 

A aaarcfa for avidaooa of "pilaaa* of pa aa old fUaa aza racyclad fallad 
BDagt an a aoa-aiU/ana-day baala. lha 40 aHlion powda of PCS put Into tha 

ra-tnilaaa copy papar haa baan routad through tha wstapapar aUaau aadi tiaa 
loaiag 00% at tha pcavloua yaar'a aaaa, and balng furthar dilubad by virgin 
pulp Bid: flaiaat psoduct zaaidua pulpa. Aa of 1976 tha avazaga product 
tlA aa vail aa Infltit and affluont lavala had r J. fallan to tha point 

.tha aanaiti^ty and dabactlgn .liadta of tha analytical aathoda for 

zaguirad iapKawanant. tha TCA rapoetad'^^ a darrraaaa fm 13.3 ppn In racyclad 
(fsod padcaglng) papazhoard In 1972 to 1.4 ppa In tha saoa aatarlal In 1974. 

Aa tha intrsduction of PCS haa daczaaaad In tha racyclad vaata pepc 
tha fraction at product PCS arlalng fzm tha input vatar has 

but this cJuuLLthiTtim doas not appaar to ba algnlflrant at pcaaant. lOr a 0.1 pih 
Intaha vatar oonoantzatim, total raooval to tha pulp will pcoduoa (In a papar 
zagulrlng 13,000 gallons par ton) a POa ounuanLration of 0.005 p|B. As an 

of just bow dizactly tha affact at tha cazbonlaaa copy papar acta, tha 
oion (0.005 spa) would raault froa tha PCBa famd in 0.14g at copy 

na I X 10 indi plsoa. 

tha tiiatnrtral panpactiva ahoisi by our aaOaiiaMral aodal, and vmUdatod 
by tha availsbla data, ihow PCBa in papar aill affluaxta and product to hawa 

a aavlaw in tha 1970-1571 pariod and to ba mrtifirtng doA to pc*-1957 lavala 

InfluaM of declining eEXXTta of POM In tha racyclad vaats papar atzaaa od 

low affaetlva ooDOKtzstioni fomd for Intaha 



I 

II 
I! 
I 
f 

aaMuxwrte lifaocEtocy hiivik i^^ct tiM PQB tD 

iv* to fibmet tlmt Is, prsfleiwitlally «MOcl«tad wltii fibats 
tSM wBtiff in i*icli t±My «t« cBxxlsd. FO ocmntxstiona in ftbT 

•lurrlM «r« •—«d.tii tba MH Ml flhar particLaa, tha *£lnM*. anrvrarfml | 
utilintiOB of t±« flhar xaqoirM it to ba aid)auatiM«ly xacyciad In attanpta to 
•aa-ii-fita it with, tha papar baisg iiaiiifa-tiiia1« Hsaa oontrol pcsoaity, 

fining and af^art brightiiiaa of tba pco^iict. niarharTa of FCB fxa a typioal 

Mill tins anaaxB to ba priaazlly by way of tba aiiptlafl aolixte. taoval of 

auapatxiad anlltla aoooipLLtfiaa PQ imt iiial, and a conaidarmtlm of tba high 
to antiMa ratio of tba •allai- particlaa ahoaa \tT/ thay ara tha coaa that 
to ba xaamai for a low PCS affli 

ttmt and-of-pipa u.aa!juaiL ayataaa, aixii as tba Zum-Attiaholz Z-ataga activatad 
alirtja ayatn Installed byldsoonain Tiaaua Kills, offer izcaisa of sLgniflcnt 

laductiona in BCD and suspandad aoLida/PCBa. Oast astiaataa for aubon abasrption 

to ifaoa net xvoval of PCS fxaa an inta)aa «ait 

by a lowr conoantxaticn in tba afflumt. Iba papar-aaJdng tuacaaa in 
m la witbdnaring tha P(3o fna tha anvironnant and stabilialsg than in 

tba Laaa orhna papar phaaa. Of ooucaa, nunaKOua rouhaa «basaby tbaaa PO^ 
on bauaa mhlliaad tin air or ymtK) aza available. 

Xt is Taltaiial that •aaail tiTlj all of the ArocLor 1242 used in 
|| laaa oopy basi ralaaaal to tba anliriaaiit, (aaauaing oagliglhla 

tlon). Ah tha pnaait tiaa noca than half oan ba attributed to lanrtfiHa and tha 
2h a aKMa, thaaa FCBa wara anhniaad vpon tba initial 

of 

pertitiOD 

A coRtinuad tzand of inczaasad water zacjcling la aadzLbitad by tha 
indistry, for tha puzpoaa of alnlxaizing aztaznal traatsaant coots as wall aa ra-
oMzlng cbaiirala, haat and xmf aatarlal froa pauuaaa atzaaas. Tbla has culalnatad 
in tba daalgn and ccnsttuction of a totally pcooaaa-affliMnt fiaa blaadiad )aaft I 
pulping adll In Canada. Cnly nort-aantact oooling watar will ba dlachargad. ^ 

1 

(and-of-plpa) zanga fzm $886 to $1227 par potxzl of PGB mwad. | 

E?S—— iillifll 



3.0 or tBB POLP MO FMPEH Dosnor 

2.1 

I 
I 
I 
I 
I 
I 
I 
i 

f 
f> 
I 
i 
i 
f 
i 

KUplag LM tfaa zadactian of t^oLe 
mmm, liille p-y—— 

car < . Qicn fa* mdllaiy opantlana pcovld* 
*M colcxlng, oortlng and faaddag. 

of. tMO distinct 
p*pT Into * aal-liqaid 

of fnralng dlscrat* flfaars into 

xtquiza four faasin rwu Mtarialat flfaar, 
In uaiLJJMt to tiM **r11**t nills, n*M«r aiU* nty fa* looBtsd 

tiMir fifa*a: aoura*, eepeclally in tfa* can* of racyclinT-
ditmlcele. 

• diatna* 
adlln «dMX« pcoBdxtity to fifa*r m**n* an ucfaan cantaa: zatfaar than « 
Tfa* %«t*r zaquimnt in d*£init*ly fating raduoad in aa^itud* aa 

zaqfding iu*> fril* aza fating davalopad within th* inlistzy. Ifaa zncycling has 
til* faanaflt of aaaiating in m—ting aoz* *uing<iit diacfaazga criteria aa wall 
a* Tmayfrncinq chaaicala fzOn pcooaa* watazs and mating anazgy naada fay 
Q^MCln^ aoazgy £ZOB oaiganic 

uaed in pulp and papar aaoufactozing ia rallad pulpwood. Xt 
can faa altfaar hazifacod fzna daHdnrnia broad laaf traaa, or aoftwood fzon oon-
Iflarniia or naadlafaaaring traaa. Ifaia catagoziaation zaflasta tha of 
nallnlnaa to Liqpiin (th* aufaatanoa idxich holda tha fifaaza togatbar). The ain^y 
azrliw* t tfaa piTpIng facility aa logs, chips nada fzoa zanhcsod, aa aawhit, 
slab or tiilp zaaidiaa fzta mmt ailla. 

tha 2fa rraditimal logging 
ntiHaad in tfaa pulping adll zaguiring a 

iMarlitng or hgdraallc 

portion of thi 
of tfaa faazh fzoa tfaa log. 
with tha faazfc offaan coUactad 

2.3 

polpdag la to 
tfaa typa oC 

wood to 
ofwood. nio 

) la a 

involwid, tfaa haaic cfajactiaw of 
Mtarlala fay nyhiring tha 

aitfaa: cooiring tfaa pul^ 
,••>1 iiJ.1^ OODditinDB of 

-7-



ten. or nAidng tba «ood to fIbn by 

a.a.i iml ^ilsdng 

ll) 

liAl pnljdng, 
by —"tMnfral—M, gmBrmlly uaisg •ittec a lax^a grlnlstani or a 

eallad a "xaflaK*. lha liuda of anofKbtsa do tat dlti* in 
jrlnrfpla team that of 1K7, tfsugh tea aln, capacity aod fan of tfaa 

laahuijLMia aach rfianrja. m all aiiiltaant tfaa logs of wood 
faaa of a rapidly rarolvlng gcisdatona in auch a tay tfaat tfaa laogtfa of tfaa 

log la t0 tfaa ifaaft hnldlng tfaa atona. zn tfaa oldar grlndan, loga 
flaat long wan plaoad by hand In pocfcata aLtacfaad to tfaa grlndar fraaa, 

agalnat tfaa atona fay aaaii a plafaaa cipatatjal lydrmlioally . Oaually 
ao tfaat OM could faa opanad, witfa wood. 

«id put back into opatatim without atuttlng dotal tfaa aotin grlndar. 

Wtfajiii grlndar Inatallatiana era nry diffarant in 
old cnaa, and cparmta BJdi non afflrlantly. OTtfljicua 

laaa davalopad,' in tdilcdi tfaa loga an fad into tfaa giLtdax on con 
floor and diunad doMi tfaxough tfaa aogaTlna to tfaa podsata of tfaa grlndar en tfaa 
floor balow. Sudfa grladara an uaually inatallad in palxa drlnn by a •otor tfaidi 
•ay rata aa high aa 4000 ham powar and ban a turning apaad frtn 3,500 to 5,000 

a rafiaar to 
diaka. 

a<iimji.iatTl wood 

Ifaa incmaaingly popilar didc alll 
grind grounfaood rtilpa faatwaan cwaiLaL-rutati ng 

groiBd wood, tdilffa oaually faaa Inngar fifaaca, in 
alnoa It yialda a amiigai 

typaa of 
fKdlity, in tdiioh tfaa naultant fibar in thiilfl by 

of wnfaK aad ntond aa aladi palp rT*****" than baing fonnad into flat teaati 
aa aaifaat polp. tintacterlstioBlly, grawVnd pulping ngoina high 
32,000 lar to np»atn a 500 ton par day gii»i>W-in1 adll. 



*** rhi1r»1 pulping, grom%taoi pulping entail* oonaldarebla 

jOhrn daaga. Xt a ralatlvaly «aak papar that diacolocs aaaily on 
to 11^. OB tha othar hand, grtxnWxzl pcooaaaaa tha advaotaga 

ahout K pacoPRt of tha dry aalght of aood Into pulp, ooapazad to 

50 paroant foe rfiaalral pcooaaaaa. tha attangth pcobLaa aay ba ovaracaa 

by adding LoDg-flhacad rhilral pulp to gzounhaxxl pulp bataaan tha pulping md 

pulp conatltaataa 70 to 80 paiiaait of naaapdnt fay 

aal|^ ttHHWiVnod placta aza principally locatad in Oaiada and tha arjuthazn 

0.f., tftea tha ai^iply of anftaoad md alactridty la 

2.2.2 OMaLoal Pulpim 

CT—Inil pulping la tha ptcjuaaa of cooking wood with 
J di^1>"a1 zaaganta to diaaolva and dagzada tha lignln, tha caoBTtlng aatarlal 
« . a • 

I laowan tha wood fihaza, and allow the flhara to ba aaaily aeparatad. Ite 
divarmity of pulping ptncaaaua la inctaaaing in raaponaa m tha availability of 

iapcovad tachnology, tha naad to ir^pcova prodjctivity, and tha zaquixaaaRt to 

curb poUuticn. Qszacitly, tuo aajor rtinlral tadnlqpaa and oia aawlrtaaaical 
tarhnlfypf wlxiaapraad oBBaccial ia^xstanoa arm aaployad. 

tha Boat algcilficatt chulcal pcoi^aaaaa aza tha aulfnta or kzaft 
{CXMaaa, tha add aulflta pcooeaa, and tha nautzml aulfita pcooaaa. In tha loaft 
and tha add aulfita pcooaaaaa, tha «Warfca1 and chipped wood la loartarf into a 

lazga aatal iliijaatar almg with tha appcopciata chaaicala in an aquaoua aolution. 
la appllarl and conking la ccntlruad, uaually at high tepetmturae axid pt.aa 
, wtil tha daaizad dagiaa of daliiyilflnitinn and pirlflmtlm la cbtainad. 

tzanafocaa Iltyiln, aoaa caiUiyizataa, zaaina, and odnacml nactRr Into 

aralittla OLB^macia that oaa ba zaaovad fay waahing. tor Boot pulp gradaa, ovar 95 
of la alialnatad. Baoauaa tha onoking alao attadcs and 

taaioalluloaa and nallnlnaa fcm tha wood, ralativaly poor 

yialda aca lafaamt In chaaLcal pulping. 

typa of pcocaaa and prodicts isnrol^ datasadnaa tha 

caekisq aatdltione. tha iaportant vaxxablaa ara tha aiaa wd phyBioal pcopartiaa 

eggs——li II II |I |I liil 



mdxiM tiJM, 

iM tiMOMZ 

mnldn^ tiam: a largp Initial 
but rlwTai—I th* yiaLA mixam tba 

of tba rt—InMa mlliilnalr Mtanala. 
wzlahlM la rrrtkinj «x« tb« 

toqulxaont. Urn inktmtxy la 
and xacycliag tba f*h»n1nila «d 

, dl la lt74 ««U 11 

cfiifm, tha liquca- oannalflnn and 
of oootdag. tta llqirr 

It afSacta tba nactlc 
InonMOM tba nactlan 

an TTwIr atai^poiat, tha 
tha 

OTflafInrj « lugro**! aathnrta of 
of zaftdag atMECgy Inputs. 

dd auLdta 
Lally by 1190, ••••tiial tha oost lB|iiiuuit iilnli.al {EOaaaa witil It aas 

by tha kraft ta'ui.aas la 1937. Bata, tlM ooeklng Iltynr la aada at tha 
•ill by burning sulfUr in air to ftsB sulfur dioxlda and raacting tba gaa «dtli 

to pcrrtra a oooiclng add of tba daialzad oaqpoaitlan and ccmotxatifln. 

foe yaara tha only baaa uaad Mas laaxpanalaa caldv, but sodlia, 
and •amia LasaJ sulfiba liguon bawa ooaa Into uaa zaaaatly« 

•1«ny la aoaodlasvia and Narth *Brioa, for various zaaaons: zaduoad nmUng 
; I 11 r faoovazy of mnir1.ng cbedcels, zaduoad aMaan pollution^ sera aarkst-

abla fay_pioJuets, fawar'zaquirad scrailngs a,iLaaT.Mut. to oooklng, and gzaaear 
T, tba baaaa otbar- than nalrliai oost four to fiva tiaas 

too of pulp and tbalf .aJraiitajas la yiald, zaduoad oooklng tlaM« and 
pulp qoallty alona, altbqut tba poaalhillty of apant llginr zaocwazy and 

faafrtia tba acbwrt of suiujaut pollutioD'aoDtzols, aouM not hava tAzzantad ln~ 
damtxy uaa. 

Slaoa tba apant ItfTW la tba ralrliai haaad pcooaaa Is isjaaoDcadcal 
to rauuaai. and poaaaata a an jar f bar pollution oontsol pcobLan, Boat pLatts will 

B aooDoaioal «aqr OK ba found to raoovar or dlspoaa of 
ligabr bM baK Kzlouaiy oaad, a.g., aa a soad bindar or 

of ymatt vanilla, alocbol, fartillaara, InaartlrliW, taoalag 
Xt OK also ba hii iial la oonoKtxatad fosa to prnitra 

of tba driad aulfita uasta la about tao-tblzda that of 
of tba anazgy psoduoad mmibm uaad to 

ILgaor. 
la tba 

I 
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I 
I 
I 
I 

t±m liffrr in pncazsticn Ibr buz&ing. Bw thla lisltad raoowy in 

liknly to tmcam warm «ttz«ctiw «a anargy prloM rlM. 

Owaip±tm such •fftirtJ to find altamativ* uaaa for tbm 

liqaor, aoat cilia haw aoDtimad to dlayiaaa of It MM m tmrntm peoAxx., 

wfr poUutlm oantzol rwqulxamnnta might altar thia tzand. 

Tfaa kzaft (acaatimaa nallarl tha aulfata) prooaaa la ran 

dedaactly uaad In pilplng. 3ia nam 'aulfata* (dazlwd fm tlm aodltn mil fata 

uaad aa tha amJae-iv ftmmlrml In tha chmileal raomary pcooaaa) la mlalaadlng alnoa 
iiio wtiw cooking aganta aza moatly aoditn hydzradda and aulfida. 

M In tha aulflta pcooaaa, toad In chip foza la oookad in lazga 
ilfijaatai-i In tha p.iiaucM of a ootaklng Mqinr and vsidar cmlitiana of 

almmtad tm^azatuna and pcaasuzaa. Tha cmkmA chlpa ara than dafiherlnad in a 

hlnr tank and a-iam>u3 aa nabaaaazy befora %mahlng and hlaachlng. Tha pzapazad 

pulp aay ha aither praaaad and driad, into flat ihaata for aala or ahipaant to 

another facility or zatainad in a aluzxy foaa £br uaa at an adjoining papar or 
fa^aitimrd pi ant. 

I 
I 
I 
I 
I 
I 
i 
I 
I 
I principal dlaadvantagaa of tha ptoomaa aza its high capita 1, 

ooats, high ooet of hLaadilng, and dlacharga of aowrml highly malodozoua wosta 
I iM'V'» kydtogan aulfida). Aagulationa raguizing ocntzoLLad dlacharga aza 

thus aliyilflffantly afCacting tha auaamlm of tha lo-aft pcooaaa. Elactzoatatlc 

I FEodpitatDBi and aczdbfaora aza balng tiaad to zaduoa odor by imacipltatlng Aimt 
psTtlrlaa to tddidi tha odor tarrtirlng paitlclas cling. Ohfoctznataly, alnoa tha 
aastaHatar turn thaaa claanlng oparatima cannot ba uaad for pulp waahlng b»-

oaoma tha ote la iayitml to tha pulp, thia danrtnrlilng mat-tnd aazaly auhatitutns 
a llqpld aadta pmhli for a 

lha kzaft ptooMa haa vazloua advantagaa: it cmi be uaad on al-
ony aparlaa or quality of aood; ita cooking tiaas are abort; it antalls ao 

pitch FEoblama; zaoowry of tha opont llginr ia ralativaly aaay; and it ylalda 
ealimhle by-pcodbcta. Tha pulp piTahirjml haa gzaat atzangth and can ba hl aartmrl 
to high lowla of brlghtnaaa. Tha afflcisnt chamiral raoovazy ayatam is aspadally 

advantageous and eonnmloil ainoe sodiia hydroxide used in the kzaft 
is a vary affactlva but zalatiwly expenalw chonlcol. 

-U-
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2.2.3 5i111•all.•! Wiping 

Hill I—Ii.ii1 tulpdnq, cmrtn— MCtMnical ani tii—1n»1 

r"Vr^"7 faatSEMf ftflrally ti—U ttm mood to pTtlal aoftflolsig «nd 
tlHi eedaEiL*! rvCLaisq to oo^dat* tb» flbarlxatlcn. "MII f iilml pulp

ing ofin«r» emmrel adveotngee uiar both rt—li •! and gxcun^nod iKooaaMa. ttm 
ylald la £m 63 to 90 pamit of tlia tAlgbt of tha *<ood baoauaa only paxt of 
tba liydn and haafi-wlliili-Ma la xwvad. Sila la oonaldarahly battaK than tha 
atrai^ .fM<i al peooaaa. Ifaa etilral pratzaataant zvduoaa tha of 

pcMar oadaaaazy for tlia wi^aaiTMnt wactyanicml zadoctim, LicrMMa tha avacaga 
flhar langth, and •whlaa tha pcooaaa to ha uaad affactlvaly with hardbooda. 

XB adElition, aim aanii-tflral fnlprlng t«aa f«Mar chnlaala thaa tha puza 
xooaaaaa ad zaq^lzaa a Loaar raprlral liniaaiIMII . it landa iraalf to 

in —pljnta. OM III •>6.ai.li la that aamirhaniral pulping cxily wcadca 

wall ax hazvWsod aod la not aaad for aoflMJud 

! 

two aoat iaportant typaa of aMlrhanlral pulping aza tha 
aoLCiha aaiili fiMili al and tha oold oaiatic prooweae. Tha ooza widaly ] 

nauKzal aulfita raryaaa tzaata tha wood with a aolution of andlin aulflta 
Wiirh. during oooklng, la huffazad to about pfi 7 with a huffezing agant auch aa i 

andltai hlrartmaha. lha phyaicai chazactariatloa of tha nautrml aulfita pz 
pulp aaJoi it paztioilazly wall auitad for uaa aa a UAiugatlng aadiia. TSw 

nantzal anliitlnn pzodaaaa a pulp with high ylold« about 65-60 pazoant, atzangth, 

aod hi ti/Hjaaa without offanaiva odoza. 

I lha cold peooaaa, which «ploya raiia*.'r aoda (aodiiB 
tyhtadda) to prrrtra cnaraa pulpa foe ooougatlng and aaoa finar pulpa for 
printing papaza, la partioolarly uaaful with high dmaity hazdwooda that uamat 
faa und la tia gnaaiAaaod pBaoaaa. Ffflriant uaa of tihadcala and zailjctian of 

la ooata thai althar gEOwteood or othar aaal.iJiaili.al pciaaaaaaa. Tha 
pulpa pfTrtnal in iateiac to loaft pulpa In phyaloal pcopartiaa but aUviigai 

thK oc agual to giuriiWiid pulpa aada fzca aoftrcoda. 

I <*^1 raooaczy ia aaalitaalnl ailla, ailika la tha Iczaft 
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to that ua«S to r»cov«r •odia# ualng oauatlc aoda, • raacwvty 

tydinciite tha Sxaft niuu— nay be uaad. Hoat of the rwaining tachtuques 

either oatuatlcn of croee-reoowery (ualng the kzaft miU raoovezy 
ayetao). 

2.2.4 iry Fiber ftalplng 

Seoondary fiber, derl^ Czon weatepaper, ia a principal aouroe 

of palp fiar e» papazaaking facnitlea azcuid the large netzopolitan azeoa. 

Saoondary fiber auuxiita for about 20% of the fiber uoad for pulp today, al

though the rieing coat of fiber will undoubtedly induoa the indietzy to 

uea of eaocndazy fiber (aapaeially recycled paper, the higheet-quality 

uaod for Baking pulp todiiy), eucdi increaaee ney be loee than ie popularly 

mtiidpetBd. Rialng energy ooete, the difficulty of aapanting weetepaper frco 
other tzaeh, and the Lack of captive <ny linit the growth in uea of 
Metepapar ae a fiber aouroe. Mills that uea wostepaper geiarally hove little 
ocntrol ovair their eemnrtary fiber ei^gily, although fizaae are increaeingly 
aaeking long-tern %«stapaper supply arxan 

2.2.5 Diaeolving and Special IMlpe 

Variaticna of the basic sulfate and sulfite pr 

produce pulps for paper end pepszhoezd are uaad to produoe a 

pulp renad disaclving pulp. Ihis sa^eent of the pulp industry has 

epadalized that it cpezatae oich as a aaparate industry. Tb generate dia
eolving pulp, pulpe parrtmed by toaft or aulfita pzooeaaes are choaically 
purified to luve all ae&i-oalluloaa and to eaiLrai-t. pure oellulbee. lha pure 

oellulnee ia than used as a zw eaterial to pcoduoa rayon, callophane, and oal-
Inlnee derivatives used in sudi divaree products as explosives, detergents. 

thickensrs, hsnd Lotions, and sutnwnhUe 

OLssolvlng pqlp Is also uesd to aelie glasslne pepsr (the paper that fbons tha 
window in wlz^ow envelopes). Oisaolving pulp fsriHt(ee are fzequantly 

sdjeont to kxaft sod aulfita ellls so that tha pulp can ba dalivezed 

In alnsb tatm without drying. 

i 
I 

I 
S 

I. 
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2.3 Pl^ dMalieiattion at KUla by Mthod 

It immtttm pulpiag atagm ttmt tfaa pcoommm m±mmm anxa/ fear 
£witl«ticD plKxtJt. In oa^OiBnsa with oartaln —rtinnn of TWA. at 
1372, ovtabllahad tbo SoUaclag sub-c»eegori»e of {ulp, Wi «nd 
bo«id opacBtlona fis tho of wtnhLLnhing efflvMnc guidalimo • * 

»*le 2-1 EPA MUI nwlflntion 

1. mon'til nmft: OlMolvlng Ailp 
2. Il1>trh«r1 P3;aft: ttukat Pu2p 
3. W1—rW Xksft: Fiim 
4. nimmrtmi Raft: B.C.T 
5. Papatgnda Sulfla 
6. Papargrede Sulfite Hutast mlp 
7. low Alpha Diaaalving Sulfia Pulp 
8. High Alpha Cdoaolving Sulfite Pulp 
9. Soda 

10. (^ounteod: Qieal-eacfaanlcal (Off) 
11. GnanWxxl: BioD-eacfieiical C«P) 

~12. GtauvWaod: Pixia Papara 
13. GtosxWxsi: CM,S, 
14. Dalnk 
15. Nan-Zntagratad Plaa 
16. ttan-mtagnted Tlaa 
17. NB-lDtagratad Tieaua Papara (fwp) 

OA t^flnm eKfi cLaaa of Bill ae foil 

1. arxarawn CTBTT: IgSSQLWZC WLP aaapa that pcrrtirMnn of a highly 
I pulp fay a *ffall oook* peooaas iirnixlnj a highly alfcillna anrtiii faySzodda and 

anrtlia oooiclng liquor. Thrliitlal in tha •anifartiii.inq tai,».aaa la a 
I oook' cimaLlon toHd peahydkolyala, Tha pcdndpal prohxrt aaSa fay ailla in 

thia eAoatagaty ia a highly blaarharl and pnifiad diaaolving pulp «dilcti ia 
I 

I ; prlnripally for tha aazufactura of za^ and othar pcodjcta zaqalzing tha aixbual 
I- abamoa of llyiia and a vary hlg^i alpha oallnlnaa coutauL. 

i 

I ! • ftofsanoa lt>. 1; fistte iaduatxy and paxxsaaa deacripelana, ixaduding 
i wt* . *u..—am faa found in thia and aaaodated rafr-

I -M-

I 
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ll 
I 

I 
I 

I 
I 
I 

2. nofOB) tmrrt wuror POlg maam am pcakjction of hlMch«l pilp tv a "fuU 
-oamm otUlxiag a highly altaillna favdccadda and aodim aulfida 

ddng lixftw. Ihrliilatl Is this sctxakfaagcccy ax« BIIIB pndudsg ^ja^mgiada 
j»iip aa tha ody 

3. *rw%n^ wptrtt WMB WtfEW tmmm Om prrrtrtlm by Intagxstad pulp and 
by a 'full ooolc" iim.aaa utilizlsg a highly aUcalina bydRadda and aodlm 
Mlfida cnolring liqtjor. lha principal psoducta nada by Billa in thia •^catagosy 
an fina papaca ahicii Includa bualnaaa, writing, and [rinting papan. 

4. KIKSB3 mrsx B«C,T. PMBg anna tha paoAartion by intagratad pulp and 
papal adlla of hlaachad pulp and papar by a "full cook" piocaaa utiUaing a highly 

bylracLda and andlin ail fIda cocking lixgjor. ISia principal 
pcukcta aada by nills in thia aubcatagoiy an papara of low fmarr coDtnt 
including paperfaoard (B), coana papaca (Q, and tiaaue papara (T). 

5. PatPUWCe SULU'It nana tha production by intagratad pulp and papar aiUa of 
pulp «id papar, uaually hlaachad, by a "full cook" piixaaa uaing an aridic cooking 
ligunr of hlaulfitaa of ralirlm, aagnaaiitn, aocnia, or andiiia oontaining an ascaaa 
of fna aulfo: dicadda. Tim principal pcodicts aada by miUa in thia auboatagocy 

and fine 

16. BtfPCTMZ SOIZITE WUTOT POIP nana tha prrrtirtifin of pulp, uaually blaadiad, 
ny a "full oook" trouaaa uaing an aridir oooking li^nr of aulfita of calciua, 
aarjiaatiai, aanonia, or aodim nnntaining an axoaaa of fcaa aulfur diorida. Iba 
principal pror.ict aada by ailla in thia aiaoabegory ia papacgrada aarkat pulp. 

7. lew AligX DTSSCXync grran^ tgip waana tha pcodxrtiaa of highly hlaachad and 
ptiH pulp ly « "full oook" prooaaa uaing vary aUuiiy aolutinna of hiaulfitai 
of «—1^1—, J naonia, or aodiui oontaining an awcaaa of fraa aulfur dioxida. 

I lha pulp by adlla ia thia aofacatagory aza viacoaa, nitzatim, or caUnphaaa 
and aza unad principally for tiia awiifa una of zayon and othar pcoducta 

I cagtiiziag tha viztnal abaanoa of Uyiin. 

t. Kiai MUBA asaaomc sarnx raof mmm tha paTrtrtlnn of highly hlaachad and 
I pulp ty A "2uii oook" laoGaae uaing vazy stzong adstiana of Waiilfihaa of 

J aaaaxaia, or aodiia ccntaining an aMoaoa of fzaa aulfUr diorida. 
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1 

Hi 

Flip 

tlu Tlrtsal 

t. 

tdllM In tbS* 

of 1 < • 

in prtnfng»Har 
mjilring 

tgr lni«93*tad pulp mad papar silLi of M—rfinl pulp 
fay n *£DU. GOokT pBOoans ^ fal^y nllailliw n^tai lytrrnirta 

lipaor. 9k prtrripul psodxtm madm fay nlUn la thin aufaaat^pcxy 

10. 
lUla at pulp mad papar, wltli or <d.ttnnf hcl^iteBlag, • 
Tlfprr to pBttlnlly oook tfaa mood fbllnnrt fay •ar*iitra1 daflfacmtion fay refining 
at atacapfaarlc pEsaaura. 9* pdacdpal pco*jct8 aada fay allls in this 
asa fina papaca, nMpdat, and mlrW fifaar pabdocta. 

11. GMJHaaai IWXJ laJWOCaL aaaoa tfaa pcodtetion fay iatauratad pulp aad 
adlln of pulp nd papar, aitli oar aitlsut facigfataning, fay a faslaf ooak utilitlng 
atMU adtfa. or aittriTt tlia addition of rnnlrtng i tili ala auch aa andliap adlflta^ 

ag 

falJoaad by •g^lnal daflhratlnn fay zafinaca Wdch 
prlnrfpalnprnrtrta aada fay silia in thin aufaoatagacy are fina 

12. 
of palp 
tioD fay ai 
ia 

ti» Ifr fay intagzatad pulp and 
, altit or tdthnut bcis^*aalng, xitlHting only aarhanlnal dafifaca-

Ka. 9ia pcindptl pa.oduL.ta aada fay rrlllai 
ahich inrliila buoinaaa, tdting, and printing 

I 

I 
I 
I 

13, 
adlln of pulp 4 

JdUn in t9in 
(Q« 

CJLW. 

with 
fay iiHagiatad pulp 

witiaaut farl^ibBiing« 4«4-.g #iiy 
or zaflaan. Iba prinrlpal 
of lOa 11 

00, and naaipcint «. 

iiaal 

Jv 
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14. CPK tha pEBdjctlm of polp aod papar uaually brlghbmad 

sacyclad laata papan in tiiicfa an LiaafiTif la uaad to 

ndn aa ink and coating plgpaatta. lOm prinripal 

in this aufaoatagocy aza printing, «dting 

Intagzatad adlla fic« wood pulp or dainlrati pulp prapazad at aiicptbar aits, tha 

principal p%«i:a aada by nil la in thia auboatagozy ara printing, ariting 

ma tartfiinal 

14. wai-iaiBUWflaD Trascs EMCT aMoa tha aanafactaaa of tlaatja papara by OODP 

intagcatad ailla froa aood pulp or dainioad pulp. ptujaiaJ at anothar aita. Urn 

principal producta oada by nilla in thia anteatagory aza facial and toilat 

I, and 

17. lOHHIiajaag) nsscz PkPglg cno< ware Wgno aaaaa tha amfactuza of 
tiaaiM papara by non-intagratad nilla troa zacyclad mmtm papara Ifmp). 

principal prodkictB aaaia by nilla in thia aufacatagory aza facial aik toilat 

Tha affluant linitatlaaa and ataadardt for tha afacnm aufaoatagoriaa aza 

vpon ''•> aanofactuza of of p.ip (including dainking of 

r) uaad to pnxtioa tha final pro^JCta (i.a., no euppleaantaiy fibar 

pulp or MM LB papaz aaa includad in tha datanaination of tha 

adfluant liadbatlcna or atandazda). Ifaa aaoaption to thia la the GfcaiB)Aa»dt 

It rina fapan aubcatagorlM ahich aata baaari \|pan gzound-

•illa aiiifa l iii tiij papara fzca pulp pitrt'..ar1 on-aita and fzom puzchaaad 

pulp uaad aa aqpplaaaitazy fibar. Cf paztinilar intazaat fa tha atandpoint 

of POBa ma inata pwar zaeyclixig aza catagoriaa 14, IS, 14 and 17. 

pound 
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\ Although 
K- tUm ywrs, only tao buic typaa of 
cylifldar, ara und today. Both wan Invwtad ovar a ommry «igo. 
dlffar algnlfloantly in tha luattol of fioosaing tha fihar wab. 

tta fihar atodc ia aubjactad to 'a aadaa of rmfiniag and 
iaq atajaa pcior to Ita istzo±icticn to tba papar aachlna. thaaa rraijaa an 

to rrrrtr-a tha daalxad flbar chazactarlatica to oaat tha pcodoct'a 
fihar atock ia oadualcally rafinad in baa Lata or coRtinuoua rafinaxa to 

fxay or "facoah* tha individual fibara. lha frayad fibara will hav« a tandaney 
to BBt togethar and tha dagiaa of OHtting will pcociioa tha raquizad atrmgth in 
tha final papar. 2h fina papaca «haxa a oc^act, tight aat la iaq{aixad tha 
atock aay alao ba pa^tl thcough a fiasrSm «dildi will cut tha fibara to tha 
qpind langth with a Marl fad aaoiBit of bruahing. 

2.4.2 hourdrlniar tear Mwdiina 

2h tha ftHrdrlniar, tha rafinad atocfc ia p»pad to a 
Wiirh orfTtaola tha aaoisit of atock flowing to tha papar marhlna *wira* and ttua 
aalntalna tha papar at tha daaiiad ocnaiatancy. Tha caxaAilly dilutad 
(. O.S% aolidal ia than apcaad avanly en tha Vixa* (a wonn hcaaa oo 
cloth, tha aadb of «ddeh dlftea in typa and aiaa of opaiing aeootding to tha 

baing aiada) to fboi tha papar. Mtar dcalna thmngh tha «axa, and la 
balow to aaalat in tha dtalnaga. lha Uauafax. of tha ahaat to 

la aoooapliahBd with a auctim pidc-t^ roll. Tha ahaat laaEvaa tha 
of tha aaddaa at a conalatBcy of 35 to 40% aolida md ia raaaad 
1, faoUow Icon or ataal drai dryv aoUa la tha (tey Baoaoaa of ita-

and gxaatar varaatlUty tha flou&tSAniar la noca 

-U-



flgora 2-1 glvH a 

i±m Ajuiii* »>!«*«• 

fll' 
at 
to iac 

Oov dlagim for tte 
i« tbm racycllng loop at both 

w t±m ziA %<iiba wtax 
nia •> imm la tha •• jos: laplant 

* and is item to fas rspssfdly passad through ths ftxxtdrlaLa 
•uoh of tha flhaiT 1*^ flxioo IOKS as poaaibla is 

<trlnl 
la 

1& tba qrUadar 
»y • 

, I I md tdxa fomd la tlsi 
c^Uadaor told «filch Is partially 

prijicipla of ths cyliadar aadiina diffara froa that of tba 
ia aanaial sa^iacta. Lnstaad of tha ahaat balng fiazaad on «a 

bait of aoum alxn thrrnijh tdiioh tba watar drains, laavia? tba fibrooa 
its aarfaoa, tba cyliadar sold ravoltiao atels partially iianariarl la a mt of tba 
dilina stoefc and tbaiAeet Is foiaad on tba socfaaa of tba tdtwooaarad sold. 
Ib^ Is aonra^tHahid by-salatalalag tha mbar laaal withla tha cyliadar 
tteB that outalda ao that tba aafaaf drains Into tba cyliadar laai/ijij tba 
OD its aucfaaa. lbs aab of papar fiaiwail by tba ramlvlng cyliadar is ro»rad off 
tba top of tba cyliadar by a fait. Oaually a cyliedar aachlna oonaists of 
cyliadar aolda and vats aiypliad with atcxfc aatixaly iadapmdaltly, and as tba 
fait paaaaa omr aacb cyliadar ia tara it picks vp tha Ohaat froa aacb, thus 

I Aaat of Isyars. Ibis •ahaa it pnaaihla to fan ahaats tdtb 
iMYtsa tram tboaa «itbia tha afaaat, aitbar ia ooloc, Idad or 

flow 
ia rlgura 2-lf 

ba mlti-layKad, laipiirlnj a parallal 

aitb cyliadar 
ibova, tba final 

flow throi,sb 
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2.5 P—r laAiatTVt Slf «nd Dttrlliutlon 

2.5.1 

data ihma that Pipar and Mliad Pxoducta had a 
1973 ««tar lataka of 2,415 9allani. (koaa aatar uaaga aatintad 
to ba •,12€ billinn gallona. Sa ratio groaa/intaka ahowa how such Mtar ra-
uaa la ooourrding. tha hlatnrlnal tzand la ahcaci cn labia 2-2. 

4 

Tibia 2-2 
In Vapar and Mliad ProArrta IMuatzlaa 

Ztataha 
mntton q«l) (hlTllm qal) Gtoaa/Zntaka 

1973 8127 2415 3.36 
1968 €522 2252 2.89 
1964 5491 . 2064 2.66 

1959 5046 1937 2.60 

1954 4242 1786 2.38 

Datwam 1954. and -1973 watar Intaka Incraaaad by 35% Zb tha 
pardod, total papar and papaiboazd production zoaa 106%. Tha tzwid to 

IntanuLl watar racyclljtg ia wall docuaantad and ooRtinuing. A zapozt fay 

I 
I 
I 
I 
I 
I ilaau-Ujii tha jiLiM.maia to faa uaad at tha falaachad kzaft adil of Gcaat 

Papar Co., Ltd. at Juilax Bay, Gntarlo. Thla adll will atart In lata 1976 
I and will xacycla virtually all of ita watar, amittlng only low tBoparaturc haat 

In tmntaalnatad ooollng watar. Pzojactlona Indloata this to bo at a Lowar 
I ooat than uaa of aatmal Uaataapt. Oa mjor raaaon will ba tha oanaazvation 

of haat In tha oowtar currant washing of tha hlaarharl pulp. 

I AlTradng toe a 5% watar loaa aaaodatad typloally with 
•DiatuBB, about 2.2 tzUlioa galloM of watar MS dladiargad to 0.8. wat 

I la 1973. biiBiayi iiaaaff ftar tha oantlMntal 0.8. la glvan fay Tbdd^^' aa 655 
_ trill inn gallona. A alavla divlalon ladloataa that tha papar and alllad pcodjct 

Idlaeharga ia 0.339 of tha total aoatlantal nanff. 8laaa tha dlachargo la not 
«UBly diatxlhubad o«ar tha rivars, tha watar quality of aam lazgo at raw cm 
ba otzongly affanad fay tha affluant loada tarn papar adlla. 
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2.5,2 Higeacy 

I 
1 
I 
I 
I 
1 

ia ti» utUlj 
tjM -ffolp and papar Jadoatxy faaoMiaa ow th> yaan fax Wilrtr InfVy 

• bMD z«talaad« nm ccoducts aa wall aa xmt pcooaaaoa hawa 
Aa a xaaolt, tiia nafatf a tiatlm of tfaa output of tim Induatxy la 
dettglag. ittlLa tiia oatiegordaa aza zalativwly atahla oaar a abort taa paclod« 
tlsay buwi ctwnjad ootloaafaly <>ar1ng tba long tnm. tta gaMcal oaaz^ 

of pcoductlm Izeraeae, iwirWrlaln tdtfa a uaa of zacycLad 
baa ««rlad witli Mzld amnnair aod rnllHnal aoBdHtloBa. VifaLa 2-3 

tba Inflocaetim no (coAjctioD and aaoondazy flfaar oaaga cbtalnad fzoi 
of GiBMua« Ibiii t ail Papar ihatltuta and otiMr ansoaa for tiM I»5?-lf74 

parlnrt. 

Aajjpdlng to tba laat oaliaai sf.Tibia 2-3, tba rata of zacycliag 
•Iztally conatnt at about 2M aiaoa IKt. Evan with tba 

of aabazal zaacuzoaa, littla eiiaaga oan faa aa 
atataa tbat papar cooatitutaa 31% by aalght of niirlpal aolld 

going to dlapoaal. Of that papar, 29% la mmigatad 
printing papara aza aadi 20%, and tai.%aj1ng and tba otbar oatngariaa aaJoa up tha 
balacoa. SUgbtly acxa than half of aU papar vnatM aza fton zaalteuaa with 
tha aaat originating in coBHrdal or inatltaiticnal 

ia a baalc part of aoat ooUaction 
B taeyling. naa^apar in zaah 
aartoa ooUactlan ftoa oaaHccial aai alil laiMil a aza aaiagilaa of 

anch aoisoa aaparatlm adaaMa. Thia ia zagolzad ao that a p^ar aiU utilising 
I cacgrclaA papar in Ita ftirni^i (sua aabarlal) om h 
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VMZ 2>3 

ygpAiot ommt mti 9maiel» fcta 

aStrt (10* tdM) 

Oitvufe 
5DU1 

(ID* tami 
'KS* 
(10* tOM) 

• IBDSKI 

U.S 14.1 3.0 30.7 t.S 17.7 
IM U.S 14.1 3.3 30.0 1.7 30.3 
tm 1S.S 15.5 3.5 34.0 5.4 37.4 
IMt 1S.S 15.7 3.4 34.5 5.0 M.1 
ita 15.7 14.4 3.4 35.4 5.0 35.1 
ma is.t 17.5 3.4 37.5 5.1 . 34.3 
mi 17.1 11.1 3.7 35.3 5.4 ' 34.5 
1M4 . it.a 15.4 3.5 41.7 5.1 33.5 
IMS 15.1 ao.i 4.1 44.1 10.1 , 33.1 
IMS 10.7 aa.s 3.5 47.1 lO.S \ 23.5 
ma 10.5 aa.i 3.5 44.5 5.5 • 21.1 
IMS 11.4 34.5 4.1 51.3 10.2 15.5 
ms 13.S 31.1 4.5 54.1 10.5 30.1 
IfW 13.S 35.5 4.4 53.5 10.4 15.5 
im 21.1 34.1 5.1 ••.5.1 U.O 30.0 

•ISTl 25.4 31.5 5.5 55.5 11.7 15.7 
1*73 M.S 35.7 .5.7 41.1 13.1 15.7 
ins 3S.S 37.5 5.1 55.5 13.1 20.3 
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I 3.1 lO WnmraM to tiM Tutiauy 

3.1.1 Ihfli 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I ^«3m. i4il^ mm (WTOTltiil to bs 0.1 ffb, mm Omrivmi 

I 
I 

I Cociag tfaa «Kly aontlw of lire, BH IxMtzuctad Ita 
cetiam to aaeAxt m t»i tjim mimmi at IdBtlfylag point aouroaa oC 
tD tbo airlzaaHnt. Sila Mgiooal ftuvniUjDaa Hu;ina LHJarfd in meomm of 
2,400 dmtm points. Of thmm, 106 oould ba xaaeefalguoualy crtapotlsad as having 
amm fam a natanal bocSy of mtmr. Nltfa tba ot a Sas at 
at baing contaialxMtad, tba awmnga vslna of tbnas "natural aatar" aanil aa is 2.3 
ffb. BDWWT, tba rbnina of aanpling sltaa mm taually oGntiguaus to a facility 

I i^ii^ uaa alraady a pntanf-lal FOB Mlttar, ao that tbis valua Is pctbably aoca 
nnsaaactatlva of a high uaa. indtieerlaLly dwalopad a&aaB mti« than m anvison-

I anotal bad^nomd. TSm intakm PCB i.ia»nirt latlrvM for papar nllls night t^waft-an 
te aiqMtztsd tS9 ba BTbat. Um tbm this 2 pgh aewr^e. Papar allla faoid aith 
aiiapnitW aolida in thair intafaa aatar nlll uaually parfum a claxificaticn claan-

prior to una. fltidi traataBt aould ba aapairtnl to laajwa to 90 par cant of 
fxta tba aatar (ratainad en ian mail partioulatas). 

W .,*.^4..^ amrwp ax.. Aw ara. in najOT O.S. dzsl 

of aaillan valuaa for aadi basin fron lO (not datactabLa) 
to 0.3 ifh in his tdiiTarlfw for 1574. 

fiastituta of 
niUs dnaad thraa niUs 

laaals md tha otbar fiaa rnortlng an aaazaga of 0.2 psb 

OB tha basis of tha anova OWOKWWB. 
Of tlH antar osad in papar nills aas tate to ba 0.1 p|b. 
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3.1.2 

X 

I 
I 

I 

I! 
I 

I 
I 
I 
I 
I 
I 
I 
I 

4 

I 
i«M 

^mrf £rc 

"iBhle 3-1 a typloal Ltitlng of aona of tfaa jor Jdnda of 

in pulp «d popar aaklng. Tbm mcuats uaad oo « par veit ooo 
to 280 UM. fica: aan pulping liquor 

nd Ihatituta of Papar CheristTy 
la toe PCBa. MOM bm 

fay ZFC. A rough calcuLation #BMi that to 

uaaa 8 Iba. of triaodiia phosphata 

aactxactiai of PCB fay tba flbar), 2 grva of 

in with tha datergmt. Zta oanontxatian in tha 
aould faa 5500 ppt, aaaily datactad. Bmm an Incxaaaa of 0.1 ppw in tha product 

this aoucoa would xwquirw a oonoaotzaticn of 27.S ppxn in tha phoaphata. 

analytical rapahilltlaa allow •onitcrlng at 1 ppa and balow^ ao that Pa 
inputs fm taoiiaaa chaHilrala «ould hava bast aaaily notioad. 

3.1.3 XtdES 

lha Natioial Printixtg mk hMaazch lhatituta at Zahigh Qoiwcslty 
waa u'max.f i for details cn pii.aaanL and past uaaga of POo in printing inka. Sia 

lapuxtaJ waa tha ancapaulatim pcouaAira uaad in tha naitixilaaa copy 

A Mil tsafaar of patahts do aaiat for PCB uaa aa part of aoaa inka 
aaialtivw to ultzavinlat 11^. Bowavar. thay data fron tha vary aarly aavantina 

and bad not goitan into wldaly aauhatad uaa fay tha tiaa tha KB uaa in cubcnlaoa 
copy papar «as atoppad. TO tha baat hnowladga of WIKi, nana of tliaaa inka laaxharl 

«i iaaau. l.al production and no taaaan. day fooailaticna ucillna PGBs aa a aonatitsaant. 

PitiaarriMir corivaraatitan with a rapcaaantativa of tha Sw Owinal 
00.* inrtinatad that PCBa aaza uaad for aavacal yaari prior to 1971 la "flaographic* 

It waa aatiantad that tha prodjctlcn of auch inks 

1970 WM about 20 •inim poiada, of «8iidi about fiva par oant of tha 
duction aould bna containad PCBa at a two par ovit fay waight oonoontxatian. 

of PCBa te this purpoaa, appazmtly tha aaxiaui, tmm 20,000 
but pcwda la 1970. historloal tznd for this sppUoaticn is not 

with Ifc. Winiaa , hsi Co., Octcbsr, 1976. 
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OB a flvw-ye«r parlcd of uaage «id liiMar growth Atxiiig that pari/ad, it ia 

that tha total uaaga of FCSa in aoch inks about 50,000 lb. 

figura ia roughly 0.1 par ont of total PCBa uaaga in 

cnlaaa copy papar. Xn addition, flar'hla padcaging oatarlala r/pioally vara 
plaatic or ooRtainad pTaatir actiaal^raa thich randar thoa mattzactiva for ra-

cycling. Hua, it appaary lailihaly that tha PCTa uaaga in flaKOT—T**" printing 
'•nka haa oontrlbatad aiyxifiontly to PCTa Inpi^ to tha papar indistry. 

3.1.4 ftfcvcLad Papar 

Aa aaa indicatad in Sactlon 1.0, tha aajor aouroa of PQa aotzy 

into tha papar industry appaara to hava raaiiltad fm tha uaa of ArocLov 1242 in 
f rartrwiTaaa oopy papar dozing 1957-71 and mhaaryMnt racycling of a fzactim of this 
I' product. TO aooa vctant. PSs cczitaBlnation haa apiraial fm tiiia aouzoa througt^* 
I out papar {soducts baciaiaa of the affinity of paper for FCBa. A sunaazy of avall-

ehla data on PCBa lavals In various types of paper products, by year, is preaantod 
cn Table 3-2. Ihe racycling of these pzociicta tends to parpetuata the oontaainatian. 

3.1.5 Other fetentlal Dees or Souroaa of POBa in Paper Mills 

Although pepar ailla utilize aaiarel-fillad (PS) tranafocnara and 
end Bay ha^ utixizad PS-fiUad hydraulic or haat transfer syaoos, 

PCB^-oontaining lubricants, paints, etc., it is conaidazad unlikaly that such 
activltiaa would ba caualng ralaaaa of siiyilfleant qusntitiaa of P3a oo aithar 

affluent stxaos or proAjct stzaaa. 

SiaUarly, it is also oonaidazad highly unlDcaly that PC3a are 
pixdnoal in tha pcactioe of w,cwatar efalorlnetlan in tha paper inctjuetry. Blphanyl 
haa f»t bean aa a wasta suaan oonatibuent fzon this inhvtzy, although 
vazy aaall eeounts could ooncaiv^y «xtar vis racycling of packing oatarlsls 
(typically for fruit) «dilch hava baan tzaatad with hiphmyl as a fxaigidde. 

3.2 KB Oaetant of Zn-PIaot BUiwa and Bwauiiilia 

on fO lavals of ia-plsnt pwM" atraaoa aza slanat aoB|jlstaly non-
Rt laiaiia rizat, st tha obaarvad low conoarTtzariona, 

quality, so that intamal noiitoring is not zaquixad. 



I 

I 

3-2 

CriMBtMD SWBQQMO 

1»M 

1S70 

ISTl 

1972 

1973 

1973 

1974-

1975 

1976 

RacycLid p^acfaooxd 
Virgin pulp 

Vlrjiii 
RKyclKl 
Vix^ bcfad 
tocycLad bdcd 
Plaarhad kxaft pulp 
niaftTrl kzmft linar bond 
PvialioKCion 

Iteyclad p« 
tacycLkld) w 
lipuc 

Vixqin pulp 

Virgin pulp 

liiMr 

llfar 

(PES) 

0.29 

13 3.2 C 

24 1.1 6 

200 15.3 7 
2 0.16 6 

100 0-20 • 

3 <.5-1.0 " -9 
3 <.5-1.30 9 

• 7 <.5-€.5 9 
2 m.5-290 9 
4 <.5-1.33 . 9 
1 <.S 9 
3 <.5 9 . 

115 1.45-2.97 7 
5 0.37 6 

2 0.127 

4 0.3-1.2 10 
6 0.072 11 

— 0.430 11 
- 0.8 6 
— 0.2 11 
- 0.5 11 •— 0.2 11 
— 0.3 U 
— 1.6 11 

13S 0.15 6 

TH 

I 
i 

I 



u 
plant*, eepeclaLly tba oUar on**, an not plamad with •pacific 

oupability tcx aa^tling ia-plant Oow*, ao any aurlinj dona ia aota by qspoctmity 

than by daaign. lhixdly,-ci.aiiiai.i. lal PS aiialjiaaa coat froa $60 to $100 pas 

and a aaqpling ta.ui^Ma tflthout a claar goal of enplianoe with xa^ilatima 
product h^xowant ia ganaially conaidarad a poor invaataant. A PCS analytical 

aywtn wuld raqulza capital coata in tha canga of $15,000 to $20,000 and annMLl 

aapandituraa tar txainad paxaomal, lab apaoa, and oparatian of up to $50,000. 

3.2.1 tCBa in Dainkinq and Rilping 

lha dainking ptooaaa watar ia typically not a racycLad 

although In aary oaaaa it rapnamta a aignificant fraction of the total 
uaaga for a zacycling nill. Oeinking psocadUcea and conditicns dapaid on tha 
pcahjct qualities deaired (Uiita or natural or color, etc.). Although aam at 
tha ICBa aaaociatad with recycled paper will probably be stripped frcn the fibara 

diring dainking, thia should cepcesent cnly a minor fraction of the total Pa Load ^ 
of the recLaiaad oatarLal. 

During the pulping i rcceaa the oelluloee fiber* are aapantad, and 

thia prooesa ahould also ralaaae the PCBa or PS-containing micxoballocna held 
within the oat. PCBa already released Cm micsoballoana would then be able to 
dlatxlbute thnii Ivim batMeen the fibers and tha water. Since evaporation and other 

' Ineaei of PSa (hiring pulping ahould be ODBII, the above appears to be tha aitue-
tion «4IBR the aluah pulp altera the paper mill. 

'?3.2.2 Dletrlbution of PCBa in the ^peanekinq Prooeea 

the papajseking prooeea (aa* Figure 2-1), eoat of the PSa 
antering with tha pulp exit with the product. Iheae would include eoat of the PCBa 
in intact •icxofaalloana and nost of the PCBe aeaociated with fibers. 2A tba drying 

. and calandaxlng rectiona, tba vaporlxation of aocoesa watar would ba espaetad to 
mrtlatni Crea (not anoapauLated) PCTa at or near tha aurfaoa. Ihia ia tha amjcr 

opportunity for vaporlxation loss in tba pcooeas. 

2h e typdcal plant, auch of tha watar In tha papaxnaklng piuLiiaa 

(idiita watar) la zecyclad as afaom in Flgura 5-1. itiita watar Cm the Couidriniar 
or cylindrical aadiinaa oontalna dleaolwi and auapanded PCBa. Tha Clbara 
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nlctliwly Mall, with high aurfao* «x«a par isiit walght, ao that tha xstio 
of VOm to aoilda ty wadLght aoy ba aa laz^ aa or ^raahtr than tha FOa ojuiaut 
of tha ixohaet. ttj^ of tha PCBa In auapandad fooa la adted back to tha aaia 

with tha dbort fibata, in otdar to oonaaxva fibar. lha lltyild ghMa 
'aawa-ail*, a aaywiator unit, la flltarad to futhar i aini a fibar (wfiich 
into tha pEooaaa) and tha fUtrata la dlaehax^ad. Ihia elarlfJad aava-all 

yl^ can_ba ona of tha oajcr ooapanai^ of th^dlachaz^ Cta tha pla^-

Z£ wa aaauaa a 1 RB PCB conaantxatioD (typical of prodjct FOB lawris 
oolag xacycLad pulp) In tha flbar paztlon of tha clarlfiad aaw-all yiald (at 
120 mq/1 aolida), tha FCS oamRtxatiaa of tlat flow la 0.12 ppb OiicA la affactlw 
ly tha aaaa aa tha Intaka valua aalactad aa zafaaaantativa, and naar tha lowar 
wnrtrJng Halt of ta-aaaiL analytical tachnlquaa. About 9S par oant of tha FOa 
antarlng tha aava-all appaar to ba dlzactly lacyclad back into tha papar on tha 
PCSa flzat paaa through tha tfiita watar ayatA. Ihua, it appaara that aoat of 
tha PCSa (and tha aolida) In tha affluanta ariaa fzan laiit in.o;aaaaa othar than tha 

Slnoa it appaara that aoat of tha FCha in papar aiU affluanta ara 
_ with tha flbar,aolida (aithar anoapaulatad or arfa-rlB^ FCSa), tha 

nijor route of PSa antry into <waf taia auat than ba via aolida antxy. On 
Figura 3-1, thia oocura pcioarily in tha aquaoua dlachaxgaa froa tha oantrifugal 
claanara, n *hlna aczaana^ and praaa aaction. Fibar Icaa at thaaa polnta la 
aufficiaot to couaa aolida lavala up to aavaral gnoa per liter In tha raw 

3.2.3 Fhta of PCh-Cantainino 

hannma In the NCRcaxb 
galatln-gua arable ««lla of tha Ink-cazzying alcro-

onlaee caty paper ara oonalderwd eeaentlaU: 
omdiHrm typically anaraiitatad in tha uaa of aaoondazy flbar« ISiio, 

of tha •LcBOballoaoo ahould piooaai through tha paxaaa Intact, nxt would ba 
aiqpartad to ba Inoncpqeatad into tfaa pcodact, bacaiiaa of tha aaiiiai in «diich fiber 
la cnHactatI la to product (aaasitially a filtration prooaaa). 
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Of 

«y c 

If OM aw HiMii»n of tibA pUot 

of ttm papaTf ^irlag ooLLactiai and 

If and is tbm xacyclix^ and ffi iliijiy (Kooanaaa). Sta rnaaiadbr od tbat 
by >•—lin^ could xanaln en tlM prrrtr-t, faa vapaclsad, or nanwnd iaem 

itzaM ia ^rtniia otfaar «ayn. 

tbim liaa at inaa-ntnij laada to tlia ooncluelm that aoat at 

in papar paoAjcta and ia atiU anoapaulatiad. rrianiaalma vlth 
induatxy xapeaaaBtatlwa ha«« ai^vortad this yrimt, a^edally dli 

of aoalytioal xaaulta batii peooaduna in tdiLSb tha adcBObaUoao 
Wila haw and haw not baan dafinitaly daatxayad. K2 lawla laaultlag tram. 
ilaai ill I liII of tha alexoaphaBa tadla with alccbpllc potaaaliw ii^dxadda anhitinn 
an aich highar than tfaoaa cbtainad uaiag oonvantloMl aatnctim pcooadona* 

thia could ba ^xoaidy aiaLaadlng ainoa tha aaaa uaataant ia naoaaaazy to 

tha individual flban to zmlaaaa for aoalyaia PCBa (in idiatavar aeaoa) 
within the nt. 

a of fiiLiua 
(U) 

djcta and afQjuants within intact ifiM. 

3.3 POI Tniin tarn tha Pulo and 

3.3.1 

tha actaial 
intact adacchalLoana la not 
Cna of tha i' 

a 

in papar ponhjcta ai^ affluanta of FOa in 
could ba aaoaztJLinad coly with difficulty, 

by tha Zhatituta of Papar Qwletry in 

ia to dataimina tha aaaast and affact of PCBa nraait in 

by anlida 

in < 

to ba 

of •LcEabaUoana in plant affluanta oan ba 
I eiBilarly, PCBa aocfaad ooto auapandad ar>l tda ia 

Solidiiliaad POCf aithar ia tzua aolutica 
partioulatae# will ba wary difficult to xaaoai 

paititicn coaffidant 

zalatiwaly alight 

illul 
lipids or narhrai (foe 

in wocsdy plants 
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and aoRty 9«ME«1 avwllihle on this aubjact. Qip(±Iliibad data 

£rai tfaa Zbatltuta of Papar OMlatcy aaaomaxixtg a aariaa of 

la ana par oaat flhar alurriaa In aatar vara dopad with. POa 0^ to 100 p|b), 

" aod iHnwarl to aattla» and than flltaoad and analysad/ indicmtad partition 

ooafficianta xaaglag frcai 800 to 1700. Thaaa vnliiaa ara not aufflciantly high to 

allow raamml of dlaaol^ POa with, auapandad ani Ida In niU %«atauatara aa 

balow. 

Mb a partition ooaffidant for PCBa bata<aan oallul 

of 500, and a auapandad aoJJda cmUiU. of two ^a^tar, about ona-half of tha 

*fXM' PCBa would ba aapairtaii to ba adai-nhail oito tha fibar. Dowavai-, launit 

'] indiiatzy aaqparianoa haa indioatad that xanovml of ow 90 paxoant of tha 

I frtaa tha ^aataiatani tdJJ. alao xancRaa ovar 90 paxoant of tha PCBa, with 

ranilting PS aanoantrKtiona in tha ranga of 0.1 ppb to aavaxal ppb, wall balow 

tha xwportad aolubillty laval of Aroclor 1242. In tha ilTaantaa of othar infar-

aation, thia appaara to indicata that'xalativaly littla of tha PCBa in tha 

jj watar ia praaant aa diaaolvad POa. 

altasnativa axplanationa for tha abma appaar to ba 

poaaibLa: 

(1) lha partition ooaffidant batiiam wabar and tha aolida giraait ia 

vary auch gzaatar than a tm/ hundzad; 

(2) Hoat of tha SCBm ptaaaiiL ara anoapaulatad in nicroballoana and 

thua lauiwad in thia fom along tdth tha othar aolida; or 

(3) Organic anlida addad to or pxanant in 

aazva to aaparata tha PCBa froa tha watar. 

AltaxxwKtiwaa (2) and (3), or a aaahlnation of thaaa, appaar to 

likaly tivn altamatiwa (1). Zn all papar aill laaf atai- rraaOMit 

of tdiieh wa ara a«ra, polynario floooulation aida ara addad in priaary 

and/« tha watar ia aubjactad to activatad aludga aaoondaxy traataant. 

It la waU-tanatn that biological aliilgaa aidiihlt a strong affinity for POa and, 

althou^ tha aorptiva activity of tha polsaarlc agaots for Pa mlativa to 

Csnd oallnlnaa) lo not kaow, it aay ba aTraiaad that thaaa agmttm ara 

of POa tlan aaUuIoaa. Duaiar, altaoiatiw (2) (aoat PCBa atlll 

a aumg poaalbility urtll pcwe 



tba fOI ia xm wet* tsM racyclixig plmtv Ttzy viiteXy 
typdAlly ia x«ga oC 10 to lOQ pch, irttlx. oirr** wee tr*a6*t 
I, tidM im to a ^rpiml aoqm at Um ttMa O.S to ••mot p|b« 

idtli ooowlflnel ameeia*. M a oaoMqMnaa of tte mat ^ndag fOI 
BOxltaBt «itii wMpmM aoIiiSa twcval, nrnpTlav with VOOl (1977) 
(1M3) ^boald x«^t ia oontizaiatian of tha domazd txmi in 

3.3.2 

3.3.2.1 Tniin Daciag 

lafoKmtian ladioRtM that 
of RS Ajrlag tha laamal of •nlatina faoa tha papar in 

tha (hryv aactJA of tha aachina. Thla cmclualon ymm raachad on tha baais 
of aaaa balanoa atucUaa Oooa on a imahat of i —<•>7 wiamnain ailla. 

Na aza (laallng haza aith a P3 oonaantzatian in a typioal 
at only 1 graa par ton. Siaoa tha qualitativa aaaaaanat of tha 

ixathB loaa waa that it waa a tm paioit at tha PCBa peaaant, tha loaa will 
oot poaa a faaalth baaazd. nor will it brnim a aipBifiant afCaet on tha 
cluaims raac^iad in tha aodal of tha indoatzy . 

3.3.2.2 loaaaa tnm Efflu 

A aaowt of tha Uaataant of jataiwm 
affltiaif ouLUta in ayataaa opan to tha ataoaphaza. hidi 
tion faaaiaa, dlt* aazatiaB« and rotating btolngioal 
a graatat aupply of ataoapharic oaygan to tha affliant for tha 
BOD. At thi mmm tiaa an oppoctmity aziaaa for PCBa to 
Mqpid and Hgoid-gaa iatacfaoaa. Mo dafinitlw data on 
loM aza availahLa, taut thara nay ba tha poaaihili^ of 

PQMi ia 

<kH ai^aeta aoaa aHbanga baaad on ptavifsualy piAUriMd 
dMPTlpHfiM of nffiiant laaaaa trem nataizal watar ayataaa moA aa Xaha Michigan^"'» 

aaU m lomm txam 1 par oant pnlp fibar/dlatlUad 
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la out apt tha oC 
u(> to 30 par omt IOMM tram •olutim to tiia 100 ifb 

OmtitBtlv* aMaMHot of tha avapozatlaa 
fkriHtlaa will xaqdlxa applloatlCB of fSmM 

tm vtiU ia ttia 

Tt jarlfr. 

3.3.3 

of FCBa hy high ta^Mcatisa laciaanrtiA ia gonarally 
aa xaqulrlag a 2 ts 3 aaiml a»4iia>iia to 2,0C0*r for 

oontact tiJM or lowar taipaxataraa will not allow acm^lmtm aliainatian of 
atahia aan^auaSa. Spacially riaaliyiail inrlnaiatara hava baan opaiatad by 

ito md othor fiaa tor tha piiv* daelaatlon of PA-aocitalaing llpjpifl waataa, 
but typioal aailripal and iaAiwtrlal indnsatoza will not daattoy fOa ooiplataly. 

3.3.3.1 Bailc Biimino 

XQ thoaa adLUa t4iidi ira'"''1f* bazldng, tfaa bazfc ia oftao 
<Trnifar1 aa a hog fual in ailla gannta auffidant bazh to uaa it to fioa a 
hnliar for ataaa gmazation. "baTTar produoara of bazk any al^ly incinarata it 
along with taiaalvegaabla fibar ficta othar parta of tha oparaticn. Lika tha vizgia 
wood, bazk haa a PGB ojntani Wiieh la aaaantially nil and raaulta ia an 
tiny oLaaian to tha atapaphara undar-thaaa oondltiona. 

to aix with 

3.3.3.2 Slndga, Spant Liguor and rkrhnn Boming 

OB an inthiauy wida baaia thata haa baan a dzaatie 
in indnaration of thaaa atarlala. lha pcloa of fual 
haa riaan to tha point whara altamatlva di 

Sludja ia dauatazad and ganatally landfUlad. Xta PCS 
ujitauL uaually ranjaa fnai 4 to 2S ppa, tha mimm zanga aadiihitad for wnlripal 
UaataaiiL pOanta. Aa auch, it ^mld ba aubjact to tha aaoa cazaful handling 
aa othar PCS waataa. 

zadinad to 
owe 

liquor of all Qpaa la baiag iatamally zwcyelad 
of •ake-tv raqoizad la tha pulping 

tinitiaa aza balng dlaommrad for convacting apant liquoza into 



to ottar uaM iasid* t»w pl«t. Ibmm 

Lad to « greet uviell teActlao of ] Iqirg ttsruQ^uut tta 

in a fa 
Bat tlia aeieuL la not great and arm would 
to hewi takoD plaoo prior to auch an activity. Aa 1A 

of auch potantlAl loaaaa arm noc a^milabla. 

lha inkjotzy adilMta aa avacaga pcooaaa looa of 3 to S pc 
ia, of the pulp ailai Ing tita papar •acfaina, 2 to S par oant of tlia fiber by 

baa not got imrporatad lato tha {Koduct papar. Ihla aanatta to 40 to 
100 pmnda of aoUda par ton of peodbct tiiat will be inoacpoxatad Into tha oludga. 
Aa aaiit ti-eiail in tha prevloua aactiexi, the tmr data for paper aill alurlga PQ oan-
tnxt ohowe it to faa In tha mmm mga aidilbitad by •wilrlpal UaaliiiL plant 

alixSgaa. Ihaae -xaieidarationa pradict that an' averaga eiU with 100 ton dally 
fKsductlcn might Intflll haniman 2 and 120 grw of FCBa par day (0.004 > 0.2< lbs.) 

Sia affactiva adbill^ of PCSa In tha landfill aituatlon la not 
wall daaczlbad. Tha EPK Bagixanal Survaiilanoa Piugit generated 75 aanplaa daacclbad 
aa laachatee. Iheaa ware all aagiLea tdiara gtcuod water waa detezxtinad to bawa had 

tha opportunity to paroolate prior to aaBpling. 

throa mtmpLm imam to ba directly aaaodatad with 
highly mnfrinatad inbiatrial oltaa, tha aveiaga value for tha 72 xvaining 

is 2.8 ppb. It is ooly 2.8 tiaM* ths 1 ppb dstsction limit spsHflsd in the EM 
40 car PT.134 standard onelytioal msthod. 

ttmt are nmt 40 to SO par cant papar, mittMr 
would appear to bo erhnielng large guantitias of POM. 

Pca oonomtratloB is intHsflnrpilahahla fzm tl«t of iadistrial 
by Bayimal furealUanoa Ptogm and ilae illiel in 

2.1. Thm Uadli^ of tlM POBs to tha flhar mqr ba aimllar in atbbill^ 
and auigth to thair aBani-larim with aoU or aadiant partiriaa. PCB abbility 
in smU—its Im^ ̂  C1S,1C,17) ^ ttmiight to ba das to 

ths availability of '••j-'*" aafsrla) with Wiirh POs pcafacentlally 
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3.3.5 KB Ock^aartitliaa la Wai^Md PniAxrt 

to elseAew. ZB 
IGi Iseels of cnrront pcoducts aada «d.tfa ricycLad tibaac mgo up to am to 

K gminn. 53iia aeberlal an—L'» to b« alaoat ottixuly dM to um of 
U43 Ja ICR nTtmJma oopy papv irlar to t)a of 1971. tB>^«la la 

-to b* oomiatwntly d*:r*slng nisa* tb* 1971-72 

3.4 Maaitoriaq Tadttsohw 

•toCty ot pOa wltfaia tba pulp and papar indiatzy la mtunlly i 
OB tba data pahnatod by tha toalytloal pnaaduro. At tba pcaaaot tiaa. 3uat m | 
la tba ODolyala of natural taitata far KBa, tbara la no atandoxd BaLh[.ii3 for tba 

of pulpa or affluaita Wiirb taka Into amaart. tba paouUaxltlaa of tba 
Involvad. PBr anapOa, la tha nalymia of pulp or fmpar. It la abaolutaly 
to raBva tha PCBa frcn tba fiber quantitatlvaly ao tbat aimttoal mtzactiaa 

Into an ar^anlc aolwit audi aa hoana any ba anrniplfdiad. taaoval prooaditaa auch 
aa UaaLmrt. with aloohnlin pofaaaliai hydzoxida hava ba«i uaad. Application of | 
aurfactanta audi aa Triton X-100 la ai» pnctioal. Having zaoovad tha PCBa froa tha 
flbar, it ia than nacaaaary to aura that both foraa, tba fraa PC2 aod tba 
mapaiilatad FCB fron Id raTtmlaaa oopy lapar# aza aactzactad Into tha aolvaat. 

i 
Tbaza aaciata a dafinita pmhlm witb atmaga of aa^ilaa prior to aatxae- { 

tion and analy^. Appaznntlyc^ tha.orgmic activity of tba hartarial population 
ianhiliaaa POa in aHmaa dapoaitad on ccRtainar walla and flhar. An attaipt to 
oantrol audi loaaaa haa baon to add faaaaldahyda to tha awplaa, killing all biotic 
activity. Tbia haa pcovan auooaaaful in laka and atraom watara.^^^^ 

ZPA zaaaazdiaza that tha aactractian atap ba parfnnwid on a 
in the original containar. Tbia la to gi^aa tba aolvant tba mairtinin opporbLSiity 

to zaact tdth any of tba analyto bound to tba containar walla. Zt alao will aaaiat 
la zadudng volatlUzatian loaaaa alraalir afaoMi to ba potantially lazga by tha 
TBafltutn of vapar OMalstzy. Sladlasly, it haa baan i ii ii miiiili 1 tbat all 

of notarial Airing prn*^nalyaia HBlpulatioBa ba kapt to si 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4.0 or BOB SC MUX, 

4.1 

CBUM of VOB la thia iadu>txy im tbm mm, 

«Dtll lf73, of Axodor U42 ia oqpy papor. A •iijnlfli ait por
tion of tiila papar haa pona through at laaat ana tacycla raaultlng In tha 

of tha affluaita —lattng fra tiMaa fKilii 

•ajor-typaa of 
ia tha n.S. Ifaiy 

tacycling ailla curzantly 

NUIa tavihrinj 
KUU 

producta alth dainkiag pr 

and 
t 

Hal 

d) 
(2) 
(3) IteY-lategratad adlla producing 

<natip^ar uitfaout dolnking. 

A fiahar of ailla in tha pipar racycliag induatry ara 
ailla, i.a., adlla «4iich produca wiltipla p^ar 

uoad for claaaifylng oraplay ailla ia ,tha product and paujaaa tfiidi ocaowit 

for tha loz^aat daily pcoduction oipacity. Ihhla 4-1 aimarlaaa tha 
dtstidbutlon and tha production of tha popar zacycling indjotzy in tha U^. 

lha qanatml pa.i.».aai uaad in tha papac racycliag induatzy ia 

pulping and ddinking (coly fw daink ailla), pulp wahing, blaachlng (not 

foe papashoazd ailla), aczaaning and claordng, and papazaaking. POa can 
faa zalaaaad fzoa tha zacyclad papar In any or all of tha ofaova proLaaa 

TUrn uatar uaaga of a dainklng-plant ia lozga and can aaont to 45 
of tha total uaaga of tha antlza aill. Mitar uaad in pulp «aahinq 

la gonacmlly dona ia a ocuitazflow ayataa allowa maxitw potontial for 

Mhar zauaa. Sooa titazactariatlcs of tha affluant auaaia ara ahow in 
tthla 4-2. Data on tha PCBa laval ia tha affluant otzaaia for thia indoatry 

liianiaaal ia SaetiaB 3.3. 
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*8curai - tfk npcrtj 440/1-76/M7-# ml 440/l-74/02S-ft. 

•JiV 

assEEx 

1. Dell* 

2* PipKboud ficoB 

3. Non-lxite^rated 

««u!4-3 

vniBir aajtcmcuma cr 
I'jffot ncycuNs PIMRB' 

Bffluant Flow tote 
1,000 lAkg of pipiSict (1,000 gil/ton) 

nngs, SS.S (13.3) - 93.0 (22.3) 
74.0 (17.1) 

5.0 (1.2) - 60.4 (16.4) 

I, 3oio (7.2) 

27.9 (6.7) - 79.2 (19.2) 
evengpB, 53.6 

40-197 
92 

9 - n 
46 

146 - 4U 
279 

45^ lU 
97 

40-13 

164 

I w 
iV/ 
Lis 



r 
I 
I 
I 
I 
I •• 

4 

f 

mtretlonl 

of pea 

gSMCCttd 1B * 

Is bsaad tbs 

«1 4-2 *4i1rh 

to tbo 

takm. 

fii tbs anslyalji £ollOMi« w hEW 

cmlidBtB te tfas 
1 ppb ImmL or bsLoir. Gbst fnfrirtinn 

of pap«r xacycliag BtU 

rarhnn nls n\A Inn cost nasi— of Tixfasm 4-1 
(IS) 

Urn •C!0. vlsw 

•rfflHsnt Pffls tdll faa pcsMBt In taltrtinn in tte isEfSMtT to wsstt 

tion of rsrtm U—UIMUL doMi to tfaa ens ̂  Isvsl. AM »«• dlTiw—r1 pcwiously. 

It is oooasivabLs thst * auffieisnt fxsctim of ths IGBv poMot will bs IMIHO! 

with ths snUfti Airing fUtrstlon so that ths cm ppb can ba tmdiod without 

rmart to fuxtbar t-LoauusiiL by oaxhon or aay othar '.scfririm (isr-osom, «tc.). 
Similarly, ws hsvw aasirwrl, for ths purpose of'oomt sstiaation, an and-of-plpa 

without regard to any Lieataant (to reach BVTIA, etc.) already In plsoa. 
than, the folLowing ahsuld rtpresaut a worst-case situation. 

4.2 Plant PCS MastMtar 

Ihe tzeatont systw rteslgnnrl to nsBMB P^Bs wastBweter 

is cifM^ls of handling all pnaslhls oontsBdnated flows. A artwiintlr flow 
diagrm -for this tzeatoent system is giwan in Piguce 4-1. 'Since there 
can be a wide varlatior existinq in thaee flows, a flow erjiallTatlnn basin 
is neoBssaxy to provide a near constant flow doMvstzean to any dowvetxeau 

iziit qperation. 

oils and it •ihLa In the equalization basin, 
VBits wxll separate rise to the surfaoe. Suspexied aolids will eit.her 
rise, fall or teeadn suspended drpmrilnq cn their rtenniries and particia 

aise. It haa been found that w,iaten3ed aolids will abeoih PCSa m thair 
surfaoe and tiaec are teuuved either in the equalization baain or by the 

miaeequmt filtretion. Any heavy eeterlal ooUscted frm the lottxja of 
the beam would be dniiew.l and emit to si indnezetor for daccBpaeitian 
of POe. The floating ligtiirte would be zeocrmd by a belt rtrlerner and 

for sihaaquem. incinezstion, ainoe thaee oils oniild contain high 

stioie of POae. it la —that POSe will enter thn equalize-
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4,3 cot 

(1) 

(2) 

la 

In tiM PV xacycliag Indatzy 

m fnVnmt 

•xa d•^«lap•d ffar *z«inHnu«tiw» pi^ts* 

tin any actual plant. ItapEaaniati^AB plants' ax* 
fWfinal to haw a aiaa, aga, aod itiataiatmr flaa 

i^nn by a aubataatlal portixsn of tiw aanw 

in thia oatagory. la tita abaawa of atch 
/ 

tTifhraatlan, tiia azlttaatic avaraga of productLon 
alaa and laifatai fluw for all planfca ia 
It ahould ba noead that tha unit coaca to 
taataa at «iy gim plant ny ba caoaidarihly 

hl^iar or louar than tha rapraamtative plant 
haraina of Inlividual dxciavtmea. Extxa-
polatLai of thaaa ooata to tha antlxa induatzy 
mid >«ry Ukaly ba uuaallatic. 

lha ooata for tha and-of-pipa Uaatwt for 
to ba aaavttially ptopuitinnal to tha 

fLcW xatn of tha aaatauatar. ISi 
daaalopad in tiaa pcavioua • —•••* 

for FCB imiml aza laiaaaaiil •! and 
in llguiaa '^r'and 4-2. 



(5) 

^tary lirittd mcuatM of InfboBtiat an awUable 

£m thia oonoaming tfaa PCS an luxation 

a^iLayad. lhantoa, tiM aatlntad total annual 

la bnad on tim "uocat naa* axdltiona. It 

an tbat 'aapraaantatin plaota* aaplorad no 

tnafnt for PCn moval and {sactioad no 

(4) Ooata an dafvalopad eapenbaly tor tha pnGiaat: 
(aquallaatlon and wltiaadia filcntlon) md tha 

emuixTi adacaption tiaanint of PQia. 

lha capital coat ia baaad on 8 paxoant Intaxaat cr^r 

a parjoti of tan yaan. If' ttm ai^iy of tnata papar 
with aufaatantial PCS oontant atopa bafon tha tan-

yaar pariod ia tp, tha capital raaan«xy coat will 

rlally. 

4.4 Coat'DawalfTwant 

Ihzwa awjcr catagoziaa an Irtcnri.fiad within tha papai^ 
ncycling Inhjatry (aea Sactiot 4.1).' Iha.ocata of wanrawwfar treaaaant 
an davalopad inr aach individual catagory. Ooata for pntzaatzant and 

canon adaorption for cadi cacagory an ahcvn in l^dilaa 441 through 
4.S. lha capital coiM, oparating and owLintenanaa ooata <axclixling 

power), and pouar ooata an takan dinctly fra riouna 4-1 and 4-2 
at given waanwarar flxM ntaa. Ihrou^iout tha analyala iayimaanr.i.i^ by 
Tahlan 4-3 through 4-S, anmal capital raoonry ooata wan 
baaad upon a twn-year USatiaa and an 8 paroant ixxtanat taba. oonaiatant 
with tha aariiar nfiatanoa.'^' Tha capital rwoowy factor waa thua 
•atlaatnd to ba O.IS. All ooat aatimataa oontainad'ln thia 

oi 1S78 dollan. 

-47-
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aan jmuaa rm A 
n OBII^ fifr Mnufacatura 

fUMT gnlti M«no Nitric ten at t*xAM3t^/mr 
rUMi I.21A IMn (2.170 (M) 

fUm ot cot 

Cfepltal Ooctaii 

Nital 
AmNl CNdtal Maovny 

Cbstai 
Amal OOl (•iiliillnj 

•1^ «rgy) 
Aqaual Navgy mi 

Nibil Jmnad Qoata 

Obsl;^Ntrlc Itn at Pxoduct 

4.100.000 
00.000 

71.000 

SI.OOO 

ni.ooo 
ni.u 

nnllara 

MO.OOO* 
m.ooo 

2S0.000 

17.000 

9C.000 

9C.7I 

t.4«.i00 
•1S.( 

n, 
i.aa. 

*Aotml coating on • 
laliviikal 

iflc Bill that thia oouid faa nlaad tgr 279% In an 



I 

asr MAUHU RK A 

OOKDOri Pivwlxiud tnmmattftprnr 
rum AlBt 41,too NMrio torn of psodizst/^Mr 
nofi 2400 IMn (430 OtO 

IVf of Cb«t 

Inwwfl C^tal Cbctai 
IbtMl 

Arrual Qipital taoovwy 

Cfaamtlxtq md Malntanioi OoBtai 
timml OtN (e*clullng , 

m%i Mwrgy) 

Amual bMrgy and mowar 

Amual Oaata 

Qaat^^trtzlr ton of Product 

1,300,000 

225,000 

I 

3?,000 

14,000 

273,000 

44.50 

llDlIf 

240,000 
31,000 

100,000 

S,000 

144,000 

13.43 

1. 
344,000 

132,000 

n,ooo 
417,000 

10.03 



mmmm 

4-5 

QQSTMMmB WMk 

ri Hon-ljntxgzatad TIMUB Hpar tccrn 
fUm ffl«i U,MO mtric ten of pmSuotvVMr 
nofi i«aoo iMn (310 ow 

Jtmmttd Qiplul Gbatsi 

Amu»l CiidtAl 

C|HC«tlflg ml MUntmnoi Ooatai 
AtmuKl OM (wltiling 

«nd anMcgy) 
Jlmud Bnavgy aid Powor 

lit»l Mwml COttM 

Obat/Mitric Ibn of Pioduct 

960,000 
129,000 

19,000 

1,000 

15«,000 

113.34 

Drdlari 
9im 

Outaa idoaBtim 

140,000 1« 
21,000 130,000 

<0,000 10,000 

2,400 10*«00 

03,400 230,400 

17.11 130.92 



A MKKy of ca«t estiEEtiee for PCS zvocwl at dl ffkiEcc in

put VK£ Lawala ia' slvan In TablE ' A uaaxy of total InvMt-

wmx. coat lofboBBtlm for VOs ficoi papar racycUng aill axOuaot is givsn 

In lEhLa 4-7. Baasdl^on dM Infomtlm oontained in thia tahla, thin 

indjB^, aa a «4iala, hava to In^MSt to an aatlaatad narlin• of 

iyUtTOO.OOO to adiiava a PCS lifldtation of 1 nib in thair laaf aiaia. 

ia aiao an aatidpatad $94,120,000 of amual traaoaant ooat tar tha 

of PCSa CroB thia la±aatxy. Tabla 4-4 ia_a aiaaaxy of tha txaat^ 

of PCS zaaoval. HM aatiaatad annual traatnant coata ixiiiaatual 

to a thraa to fiva pacomt incxaaaa in tha aalling prloaa of psoducta fzoa 
thia induatzy. 

I 

Oapanding on tha aeDomt of pcatraahaant raquizad to 

tha wapandad aoLida to a point U*ra fouling of tha charecal L.jda oa 

avoidad. (.-oata could aacolata aevaraly. Such would be tlw caac for efflixr.ta 

fza dainlcing spacatlona wtuxa finaa loading can ba heavy and pazriola AIJJBM 
quite amall. 

.>• 
-'>1-
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'•••V iff 

4-7 

cr orzaRz. HMmwuii or 
VKK vftfSR naeojxs UUUBJUU 

fiStQ 

Md Gipitol 
iik-'ttdatery,* Dallagi 

pt CM±an JkipjiDUon 

7t»j00,000 

247,S0Q,00O 

17«aM,Q00 

I4,«0,000 93»l00e000 

4,440,000 239,900,000 

2,000,000 20,000,000 

342,900,000 *23,000,000 344,700,000 

pi—• in 
pi 

peoductLon •iailar to 



UUU 4>B 

SUMMT cr obeiB OP rca* WKMH. 
noN mm lencLDC oosBor 

IbUl 
Anraiftl QoiU 

g/ktm of pcoAct) 

20.Bf 

9.»3 

20.52 
Cm 

wittout 

Sailing Mm 
(lAfcq oC pnaduot) 

440 - 550' 

220 - 330* 

Bnnuti Cbtft 
p«rc«nt of 
akUing 
Prim 

3.0 - 4.7 

3.0 - 4.5 

lOUl* 
Amaa 
In Induotty 
(W 

20«>00,000 

60.500,000 

Not avftUjbln* Mot BV«Ujhl«* 4.720.000* 

IttAl 54.120.000 

'Fmonftl amnloetlan botmn C.V. Ftng i Nr. Immmj - tei^troi Pmr Oo. 
'fteaonftl Itii botMMn C.V. fbng i Kcs. Pall - Nont^l Ptp»r Co. 
*ll3t ewllabls at dM pnmnt tiaa. Potlatdt Qsp. will forward thla InCboMUm in tha Cubut*. 
^tbtol annml ooit la obtainad Cm nultiplylng total armal productIcn amml mit ooat. 

10% Of tha total U.S. tiam prodiKtian la attributad to thla oatagocy. 



tCCEL or 

S.I PUET30— 

TtNCUmfEtn ZM TBS H2IP MO PAPd COUSTIV 

pd Cbj^etlviM of >tod>l Dawloni—iH 

5.0 

Altteugh ic ia ^rax«Uy agraad that tha major Input of PCBa into the 
Inckr-^ haa bam thrcM^h racycling of NCK caztxziless copy paper (and this 

rimt is stzongly aqpportad by avidmca pi.eaiLm.wJ previously in this report), 

of <piantiana ooncaming PCSa in this industry which have not 

B3W long win POa fxam tOl paper ooitinue to 
significant prochict Icvela of P^a? 

Bow Long will paper mill cffluanta continue to aachibit 
PCS lawals of significanoe? 

Mvst are the chanoea for "hot spots' of PCS Icwals in 

(Todjcts and effluents due to locally high concentrations 
of {CS paper in recycled fiber? 

in 

(1) 

(2) 

(3) 

(4}_ Axe PCS levels,in intake water nignifleant at pr^ 
co^arlacn to levels fma NCR paper, «d.th regard to 
product and effluerxt levels? 

in the 
Ihe purpoae of developing and 

industry was to obtain tha 
iaing a nodal of PCBa involvenent 
available answers to the above 

By Moeaaity, the sodal takes a ainplistic material balance fomi 
the aajcr liadtation of tha utility and aucuzecy of the results obtained arises 
frcsi tha almoat oo^pdata lack of data on pzooaaa stzemD PCS levels and the extremely 

art of data ooicaming affluent and product aanoantrationa of PCSs. 
tha aodal dbas appear to ba oonaiatant with available infoisatian and 

predict the POI oonoantzstiona in vericMS paper prochcts and in the effluent 
Mtwx froB paper taiamaaliaj plants in teaaa of tha amount of input PCS 
with tha xmt mataElal and oantainad in tha intatoa ««t 

HM affliant prediction is baaed on a conatsnt diatzibution factzar ba

the prodoet and tha affluane. Dtta availahla on sludga, affluent and pzo-

plaoB thia diatzibution ooafficimt In the vicinity of 1:1000, affluent 

-55-

O250124 



dflu in tim •ffliit «)t«rlag tfa* xvoBivlag 
«««ii z«£lnct tim tsMtant peooaaa «t a givwi aita. WLch a HOEa riijoccua 

to tha dlstzihutlan ooatCidaBt, ooa «euld ba afala to naxxw tfaa liadta 
oC ixadlctability oonaiiiaxabLy* Ma haw aiaad at tiba oanfaar of tfaa atxay in 

a tin to •avarage* oanditiona. 

M all tiaaa it in taell*! tfaat tfaa aodal la only a i; 

caioulation witfa would ba a 
to apply it to a parrlmlar aiU. A aia^la 
KB ij^puta, watar CLowa and pEOduction 

tar a glwn aita. 

toaa ifaow tfaat a aill idiich auaatna KS cartannlaaa oqpy or 
?, haa poor -'-i—anl <rta taaoval and haa a high ICB lan^ in 

ita incafaa wats- night ba of pcrrtirlTig a hic^ PCB aa a local 
"hoe apot*. PnaniL valuaa for xacyclad waatapaper^'^. indicata tfaia LUoali-
hood to ba nontinually dacxaaaing. Ounanai., tfaa aipi.-tail fzaquancy or aavaclty 
of Qot a|x>ta caiam. ba fully addtaaaad barai\aa of lack of data. 

5.2 rirat CKdar Hadal of IMpar Ifadaatry 

5.2.1 

la 

tao 

xtpggi tfaa following 

of FO to tfaa 

Ifaa 

IJ 

a) MOt rartnnlaaa oopy 
1971 «1 its aaanrli 
FOa by waight} and 

b) Ifaa FC8 load of tfaa Intaka 
amga 0.1 svb. 

2) A aaonlBcy aoutoa la 1 
papar dua to la and lb 

3) SM xootaa of FCBa out of 
toi 

iadiatxy 

1957 
at 3.4% 

iadkiatxy axa liadi 



(or ptooeea IOM) 

4) 

*1 Product 
b) ctnumt 
c} S1UE)9« «nd otfaor aoUd 
d) Evaporaitian 

Mast of tte PCBa in tho papor induatry twain 

with tha fitaar, althar aa piodjct or aa alixija. Thia 

appaars to ba 4ji to tha praaanoa of PCBa in microepiierea 

u*J in ttw »C3l papar pZua tha lav aoltiblllty of POBa in 
•Tjacua aolvxtian and ita prefarantial aaaociatlon with 
Mffaoaa and organic rich IntarCaaaa. In «-w caaaa 

ftxni in induacrlal afflmta are alooac quantitatively 
riatad with tha auapmdad aoUds. 

51 

C) 

Evaporative Inaaaa of PCP wiJa dapand to a great deal on 
tha integrity of tha rapanlar fosa. .Induatry asqperta have 

oean quite unaniscua in. thair agree Jant that capsular 
hrealcege vould be aaell. lha evaporative loaaaa intiaetad 

by aoBB of the naaa baLanoaa atteqptad at ti* Institute of 
Paper Oanistxy are very amall ocnpared to the ssomta of 
PCS aovlng through tha aysteaa. Aa a reault, wi have 
chosen to neglect evaporative loaaaa in the tzeatnane of 
tha nodal aince any aaaeaaecnt would be fraf^jentary at bast. 

Oontributions of ra by inka or aAeaives axe negligible 
and not conaideted to ba large enough to affect avsn a 
locate diatdfaution. Baaad on tha eatisetion praeented 
in Section 3.1, tha t^per bais)d of PCBa Into pepsr pco^jcta 
other than tha NC3t p^er appeaxa to ba oo tiw ortbr of 
SO,000 to 100,000 pounda, ouch leaa than one paroant of 

tha total PCBa usage in tha NCR papar during tha aam 
tiae ttmm. 13iua, nan-(C3< PCBa should ba negligible with 
regard to the 
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7) Prior to U57, K3t IOIIITIIIM CB^ 

1, uhB ra riiitiL o£ pcoAjcta would hrv« 
by tfaa PCB* oTTiod with th« intafca wut 

«ffluant would hawi baan cLaanad by tha [aaaarja of 
to tba dkiring tha pulping and 

lOtal txanafar for a t^picad. y^cnaaai wuld 
L lapar with a VOi conaantzatioa of 0.02 ppK. 

on thla oonaddaeetlcn, and tha rwallaatioB that pen-
iacf dataction Uaita for PS in papat an in tha 

rlrlnity of O.I ppn, tha aodal haa ba«i aaairlaad naglactlag 
tha watar «• aii • 

I) lha toutaa for PS ntuxn cn NCR papar an: 

a) Aa part of tba ncycling waata papar atnn in 
dalnharl iji aitaa of papar ateck. 

f 

b] Aa ccni ailai acnp purchaaad by miUa that uaa 
it aa fuBdiah (nw mtarlal). 

laauqptlana or apadflc daciaiona aada in dr/«Iaping tha 
will be indicated at tha point tdian tha infnmtian ia uaad or tha 

aguatioi i lied . 

5.2.2 Madal Structwa 

bal 

lha fint CKdar aodal ia an owarviaw of tha induatzy aa a thola. 
anaidanticna an utiliaad to davwlop a "una tarn* npnantatim. 

ach a uaairriit avoida tha nragilanrlty Of tha actual ncycling wab, and appliaa 
tha liwltad data ai PCB oonoantzationa of -.Atan, product and aludga to pKodoae 
a fint look at tha tiaa nta of changa of PCS lavala in awanga product aa a 
xsaault of tha growth and ovantoal oaaaatlfn of NCR carhnnTaaa copy papar in tha 
neyclad waata ataaau Ihia adaittadly siapLa appiDach aarvaa aa a fowxSation 

idilch fib ftathar divlda tha induatzy, aa wall aa providing a qualitatiwa 
nlldatinn of oany of tha * ilao i IjK tma of PCB ooourmce within tha 

t » 

f 
f 
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Flgor* 5-1 

Induatzy ooda].. 

tha Cirvt ocdar 

ECt) 

V(t) 

S(tJ 

R(t) 

of PGB. Thaai loaaaa «x« ymt ts tm ajaiawil cn 

an laduetey wlda acala, but aarly ladicatifna «re that th*y ax« 
not dramtic. Any such loaaaa wxild haw tha «f£«ct of ixynmrinj 
ysxAaet, affluanrt and aludga PCS oanaantTBticrw, but wculd not 

tha zalationahlp 

- in^ut of ^Hrgirt wood pulp. wood haa baan faard to ba 

zmlatiwly PCBa, but amy pick vp acne fxm tha wtar uaad 

In tha pulpL , atagaa. 

- Intaka wabar. Canaua Buzaau data £ar total wter vamjm ara t«liad 

cn. lha typical intaka wtar PCS oeanoentraticr. ia taken to ba 0.1 
ppb. Thia value ia probably an xpper.boiaxl on a natural water 
and nonathelaaa bima exit to have czvly a aaall affect cn PCB aan-
csartrationa fiowd in tha paper induatzy. 

- aludga output. Ihla 1- anount of procaaaa loas goijtg to aludga. 
It is Infarzed that sluo., itput ia pcoportional to tha production 

rata and has the osDa conoa. sation of PCSa as tha product. 

- -anp"tt of papar-stocdc being zncyclad. lha swrage lifetiaa of paper 

products is taksn to ba 1 year before zacycUng. Hanoe tha concantza-
tion of POBa in the paper stock is assunad to ba that of the pzavioua 

r 
i 
i 
i 

affluent water. It is ganarally held that PCSa in tha affluant ara 
atrongly associated with tha suspardad aolida. In tha ptaaatt caaa 
tha. affluant can be considarad what odght typically zemin aftar 
pcimry (laaliwiil. zaaovml of aattlaabla aolida and aoaa suspandad 

How auch zanoval ouiuurs in on aittual mill will dapand on 
typa and soDuot of UaaUwnt avallahla. It haa bean aascawad 
that tha affluant PO oonoantzatian is proportional to tha 

duct conomitzatian. lha cxnstant of pcopoctionality would dapand 
on ths tzastaont oyatam afficlncy for aolixia zvooval. But in 

I 
I 
i 

0J2502S 



*•*•*... .'wr nnmiwff 

MPtM 1 tTOCK 
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»(t) 

Mttl 

oltb^KA 
turti*r azialdeemtlm acd 

pEOdJCtion of tha 

pradlctad by ttia aoial '/IVM 

ists tha anvlzmwtt wLuk-

int-trrtmad to ti«« pipar laduatxy aa a zaeult of NOt outei^ 

oopy oarwartar aczap and zacyclad uaad ahaata. Miila K3t 

pdadjction f Lguraa for caibanlaaa copy papar and Ita PC8 ocntant 

«ra loKM), tlia maant xacydad frcu ofTooa and othar 

iaatltutioaa or fna conwting ofantiona can only ba 

QjiwaiLai aczap vaxlaa hatiani 10 and 1S% (15% waa tha fiquta 

In an X.O. Llttla Papar indbatry atudy) for printing cni 
writing gradaa/®' UCMW, mxt\ of thia acng) waa racyclad 

in-plant, back ir.to Id cattonlaaa fozaa - cbia aaount could not ba 

aatiawtad by paraonnal at M»ad (tha OMnufacturaxa for NOD. 9uda 

Xnfomtien Syatn, Inc.« a convartar of carbcnlaaa and a 

of poat-onavaar offica waata« In taatinory bafoxa tha Oapaztaant 

of Natural naacuroaa in KLaoanain, aatiaatad that 10% of all offioa 

waata la paaaantly xacyclad, that of thia xacyclad papar« 10% cna 

fxa old fllaa and 90% fzoa yaacly uaaga/ and that tha avazaga Ufa-

tiiaa for filaa ia tfaxaa yaara. (21) 

ikaoocding to nr. Ed Ibatar of tha Intaznational Buainaaa Tbraa 

Aaaoclaticn, tha aajor uaaa for cartnnlaaa papar am in Invoioaa and 

atatananta td.th tax fiaowa ualng a laaaar aaount. If ona 

tha fhada aatioaitaa to Includa <riiiiTr1al aatabliahaanta Ilka 

with offloaa than cna can uaa tha oana aatioataa for carhm-

_ ipar: 10% of aadi yaam production ia avantually raoovamd with 

90% of that racovarod ccaing fzcai tha pnrvloua yaar and tha othar 10% 

old filaa with a thxaa yaar half Ufa. thaaa aatiaatna 

in tha nodal. CZb ohow tha aanaitivity of tha nodal to tha 

rata a 20% figum will ba pmaantad). Thbla S-1 drua 

1957-1971. 
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IMO 

IM* 

1JC7 

I IfTO 

1171 

117? 
1173 

1174 
1175 

St.7 

77.1 

ISL.! 

114.1 

144.3 
115.3 
sua 
770.5 

sa.i 
424.4 

435.5 
SM.1 
C27.t 
441.1 
124.4 

0 
0 
0 
0 

02'5&31 



Sim tim moMXt of old MCX oulaanLm xoqjclad lato thn 

cnly ba aatimtad tmd tmt mmmammKAM an otfvr tbm zoqfclad bar-
by tSiidb to volidata tfa figisaa, ttm aact laoola pcadictad by tt 

ibould ba zagatdol wltb aautlon. Itonetbelaee, tha aortal doaa rafLnct tt 

and dynaaloa of FCB inaolvaant in tba iaduacry. 

Iba va aaaa balanoa equetlm for tha Flzat Ordar Msdal la 

«Klttant 

P(t)Q)(t)-t6(t)Qi(t)-»«^(t)a#^(t) 

«tfiaz«t 

CpCt) 

^in 

itzation in pcodjct for yaar t. 

Ttzatlon in input uatar (talom to ba 0.1 ppb) 

= POa oonoantzBtion in affluant s X Qp(t) Uaza X ia a 
conatant dapandant en tha laval of auapandad aolida. ' 

Xn EPf^ data^^' tiii suapandr- ida aza ahcaat to zanga fzoa SOO fpa in 
rm-rtainkad papar mUJa to 1700 ppn in daintdng affluanta. Qanaidaring that tha 

availabla tadnology ia not vnifomly uaad nov or in tha past, 1000 pfm la 

for a auapandad ani Ida load, and tha nodal is ayanrlaart with X at 
Praa John Stzanga Papar Oo. data a X of was cbtainad while Ft. aouard interna-
tiai indicatad X at ̂  to ̂  . 

1 S(t), tha altirtga output is takan to bo pctyjit tnnal to P(t). That isi 

i(t) • C(t), %diaaca C i« tha pzoportlunality oonatant. 

A valua of 4.S% 
(22) 

for C, on poavloualy data for 

Wirttlng tha pcavlous aquation. 

A(t)qp(t-1) • l«(t) • 10''Sfj^(t) - Qp(t) 10.^5 P(t) -»• l^.'^out 
l-< X 

(t)l 

Ik 



ta a flxst 

tagr tlM SBOAMSt. iMt tha M(t) 

i 
i 

^ - w 
AQ - 15% raojMaiiy (IM xveycLa <f 5% oanwtv acnft) 

Ay^ - 25% (20% xaeycia • 5% ooowtar aca:^) 

riguxa S-2 atom tim KB aonontxaticn in tha pcodtart for tlMa tina dlf: 

tDU-oCf of tiM 

Ta^ii Italy oCivirua ia tiia dlxact and quantitatlva rsLatlm 
I faatMan tha NOR zacDwary and POa in tha praiiA. Pxodcc Lavala rapidly fall 

bakar tha 1 pfa: Laval by 1373 or 1974, ao that Ixiput Matar oanoantzationa 

I ATT—r to ba ocaplataly daminatad by tha NOl oantrlbutian. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

hjrther laalght IM ^aJnad if tha data of A^ (1S% raocMiy) 
plottad again with A(t) - uro; that ia, if thaia waa no racycling of {xoduct back 
into tha papar atacfc input. Plgura 5-3 ahoua tha raault of thla waxciaa. tar tha 
(Mmrall Induatzy laidar thaaa aonditicna, 15% tCX zaosvaxy appaara to ba laayLfialbla 
for about 43% of tha FO in tha product. Bowavar, if faEOkan dowi fUrthar, apaciflc 

aaywETta of tha inh».-txy %diidi utillaa a lazga pcoportlon of waatapapar in thaix 

fbzniah would ba aapacrad to aahlhit a Larger dapandmoe on tha KBa xacycling to 
tha paper atock input. 

The affect of prooaaa loaa to aludga ia aaaily ilMiiat laial in a 
tahiiTar teaat. Table 5-2 ahowa tha 15% im rao^mry data now allowinq B(t) to 

Qparata (i.e., zae^cling to paper atnck} and 1 ^uaa of 0 (plotted in rigura 5-2), 
10~*, and 2 X 10~'. Aaaardlng to tha data on TBbla 5-2, a 1 of lO"* (ratio of 
KBa Lawal in afflnaRt to TBS Imal in affluant) darraaaaa tha KBa Lawala in tha 
paodUet by only about tan paruntt tram thoaa at aaxo KBa in tha affluant iX - 0). 
A ftsthar xaAietion of aix to tan par ont ia product PO laKwla raaulta 
applloatim of 1 - 2 a 10~'. Aa fbrthar internal rauaa adMana for «dvlta 
pmKfareta a oontiiaiing would faa-aivactad in both auapandad anl Ida and 

X. All parlpharal facton point to a ooitixaiing aaanriatlm of tha •ajOKity of 

liBiukail into the ayataai with tha 
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I 
I 

4 Mbl* S-2 

rmtica in TtcA art (ml 

i»10"* i«2*10"* 

1SS7 0.4S 0.43 0.3S 

ISM i.M 1.A 1.27 

ISM 2.1S l.t3 1.75 

isto 2.M 2.M 2.14 

ISA 3.20 2.tt 2.43 

ISG 3.S< 3.M 3.24 

ISO 4.M 4.15 3.7S 
1S(4 .5,04 4.5S 4.20 

ISO S.M S.2S 4.tS 

ISO 4.74 4.21 5.72 

1SC7 7.4S 7.04 4.4S 

ISO - •.00 7.42 4.K 

ists S.IS f.O 7.45 

1S70 10.20 S.40 i.72 

ISTl S.Q3 7.40 4.04 

1S72 2.S3 2.0 2.43 

isn 0.04 0.00 0.74 

1174 0.45 0.42 0.3S 

IfTS 0.33 0.30 0.2S 



! 

I 
I 

I 
I 
I 
I 
j 
I 
I 
I 
I 
I 
I 
I 
I 
I 

in lot p«{i' plua a 
PCT lan^ala In thm x«cycLing 

eiis owsll look <t KSa ilMini lai m^ tha foLLadogi 

mi X 1970-71 paA in 
to amudm 

'dalay in 

bl Kith, tha oaaaatloR of lOt pcokicticn tha dtop off in 

dbct va aaa rapid. Llffarant apacific ifl^iatzy 

Mould ihoif a dlftearrt dtrop off rata (thia ia ixxMatl-

9Btad with tha aamwl ordar aodal). 

c) Oaing raaaiuhl a chodoaa for tha adjuatabla oonatanta# 

tha aajcc- aourta of KB la tha NCR rartmlaaa papar'a 
dizact input to tta indijatzy. fUrthar racydinQ of 

ooRtJBinatad by zacyclad NOt Irput haa a lalatl^ndy 
affact on tha oonoantratim obaafwai in tha papar 

d) Zt ia difficult to aaaaaa tha quantitativa affacta of 
miA Indjatzy raapcnaaa to tha POa ptohlA aa aliadna-
tion of dainking ji a^aa aa fumiah for food board, lhaza 

ia no doubt that within a apacific aaiynant of tha in-

Amtxy aucfi activity t«a banaflelal. In tha ovazviaw 
of tha firat azdar nlal. howavar, thaaa affacta caiaix. 
ba aaparatd out. lha aodal aa davalopad cxhibita an 
cwwiidialiiitiij laatiMiaa to tha tOi oarhnrUaaa 

«diidi would irundaba mxy analyaia of a finao: intamal 

3.3 Modal of Induatry 

5.3.1 tttdaatry Oatatiori tation Modal 

board) 

inHiatzy oatagociaation uaaful to a aora datailad 
, pipar; and ooaatructlan papar and board. 'Om 

Mtilch una 100% zacyclad papar atoek (oonatzuctian 
a Uttla/ if any, racyclod papar atodc (ocnatzuction 
auhdivldad oi thia baala. rigura 5-4 ahowa adwetleally 
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Z« pa(»r, bar a fuhjiL'L outyoL 

tl« n of aagaHtr ZZ, IZZ, aid Z7. Siia ihrmlil ba 

tba total load of PO aoaadatad wltli tla pcoductlaa of a gtvaa 

load will ba KB nnwa laHrai 

to 

<<xldx la loot 
Bd cfeicboaad, Sm 

Eiatodoal KB data (bade to IfTU 

aU of tba daixM papr 

aiBt Isto boa prodrtim prior to ISTli alao# roat of tba 

adsacltaitaa aaet iats boa pairtit Inn. Xa a eaeolt, 

of pnaactaoard aoold probably idad qp aaandatad addi 
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ibla OB.,tMs 

trtal OBtput. 
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Z 0 zn 
IT 29S. 
1957 13.4 2.9 - 0.9 
2094 • 13.9 4.0 0.0 
lasB 19.0 4.2 9.9 
mo 15.4 4.2 -90.2 
ISO. 19.7 4U 10.0 
1M2 10.3 4.3 .ii.f 
lOB 17.3 M 124 
20f4 11.2 4.9 ' 13,4 
M 11.2 4.7 144 
2M4 30.7 2-0 194 
1107 - 30.0 - 44 10.9 
ua 32.4 44 29.4 
IMI 22.0 ;44. -.9^0 
mo 21.4 <i:'. ;: ii.7 
un 23.0 3.0 • " m.3 
2X72 29.4 34 22.4 
2173 3^9 4.0 23.3 
2fM 20.9 24 224 

•» •• * • ** , 

1.7 

sa 
t.a 

ja 
3.2 

2.9 
3.3 
3.1 
2.S 
3.9 
2.S 
4.0 

4.3 
4.3 
4.2 

• •* >V. 

• i:f* 

I'-

1 y-.-' . 

• -ivl: 
filv 

'M 'yl 'Xy-J' 

. C.'."' "t-• ••• 

'm-. 

: * V.-^ 
• ' • i-

•• * 
-• V * • 
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S.3.2 

tm. of MtlMKtiClil — iBld fb 

£lz«t ardv aalal («M SK. 5.2.2}, •ppIiffS OB • 

Si additiflD, tha —111 nl, ocdar aBdal USM m^msmszifim ta 

nttOx m. perticuLar ls±istxy eey*t. othar cyafasla oaad am 

of aood in Industry 

Is sqjsBug snItiHrwi of affltaut 

1. 

1. 
XUadag 

(t) - (t} - (t) Ct) - (tj 5 0 

Sds^^ - Sds°* - Sdn"^ * 0 

*0-^ Ct} - Cti - (t) - Ct. - E'®^ (t) 

^ (t)« A| -C (tJ 

«>(t).X3C«>ct) 

^^Nt)»X3 C 

(t) « C (tJ 

S«Bt"* Ct}«X5 C ^'^t) 

Uttla If 

,(3) >0 

«W(t) *0 
to 1997, 

Ct) - ttj - (tj - ct) - BO 

IfSTOMlM 

-7»-
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ai 1*^' te-ll+.2SR^ tt) C0|| 

- (t) 4. (t) + (t)| (t) 

(21 W^^Ctl-t.jo.lSR^JctK^^^Ufc-ll+O.IOR^^CtlCp^Ut-lH 

0.4aR®' Ct4<^°^ Cfc-ll40.2«^^ (t) roi] 

- |p®' (t)4«®' I 

CBiii holds until 1971 st tdilch tiaa ths pspsrhpaxd ss^mt gzsstly dsowwd tlielr 
usage of tscyclad psper. IStus, ths ooafflclont of 0.20 for the paper Martian of 
^ P^par aUxX input is taken to be ssxo for years after 1971.) 

(31 [R^^^CtlC^^^t-ll] -

C41 «^^^(t)4.[o.35R^^^ (tlC^^^- (t-l)40.40R^** (t-l)-K).2Sll^*> (t) (0)) 

- (t)| Cp^**(t) 

(51 0 - ( P®* Ct)-»e^®^ (tl-fljf (t) ] (t) 
> 

s 

(a) rxxm cqwtifln (5) (t) - 0 te all (t). 

(b) Ite* atyisrtnn (3). (t) - 0 fbr all (t). 

(e) All l*a an tsm .001 to .003. Sds allous as to 
P(t) and 8(t) tans. 



rrcm mjwtlrr CD 

(t)0.70c^OJ Ct-l)ll^V(tJ C^^^(t) 

(2) 

(tj+ 0.20C^^ (fe-l)4<).iac^t2) ^{2) .j^p(2) ^^^(2) (^(2) 

CBm 0.20 oanstARt daps to 0 1S71 «a notod toora) 

•quBtiaa (4) 

(t)+0.35R^^'(t)C:^^^^ (t-1) - [p**'(t) 

BiaBtioM (3) and (5) mrm negllgdhle, baaad on WOf (a) and (b) 

5.3.3 Qattitation and of tba 2al 

I'a atody of 1969-1970 
far quBTtitatlxig tha nis aKtmalva atax^ aooouitad for cwar 90% 

of ths iMU^i^ai. atoek uaapa. It alao tafaulatad toa fs^ atock by typa and 
Mairtatal that altb Ita and uaa. A xaadiar of ottar atuUaa haw aiaoa baan baaad 
OD tbaaa figtsaa} otillxBtlaa of thaaa data tboa fcaapa tha aodal oo a a-aw4iat 
Italia! ftaoting for oaacarlann with the othac atodiaa. 

la a good daal aoxa nnmlag than ita 
D 5.2. To m^iasm tha affacta of xacycliag oa aparlflr 

of tl» ii^aatcy it WBB naoaaaaxy to atodivlda tha iahiatzy iato Idantifi-
ilnplng a laaaiiaMa aat of 
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CoUowlag vUltiaul 

1) 

2} 

to ba racyclad ttia nact. 

3) 

4) 

of various inputs tsken to bo canstsnt 
tba parlod US7 to 1974« oBuuiJt. in tha mrblnatlcn boadxaoxd and chip-

boozd cabopory aftar 1970. In this catagory, indtistry zaaction to PO in 
Seed padcaglng'snd the avoRtual FA 10 ppa liadt is zeflectad. 

of I' V ouarall paper stodc usage is constant 
1957 to 1974 UBinj tL. 
tive to dunaaa in this 

The acdal is quite la-

5) 

O M 

7) 

Racyclad uuiiniiuL is oonsidaxed to ba PCS.free. Newepriat is pcoduoad 
pclaaxlly fxoa virgin fiber, «d the only paper stodc used in newsprint 
is other neuapcint. Gsieaquantly, no PCB from NCR pqpcr should ba intz»> 
«iiaad into this eaqiant. Maasumits by Hasleton Laboratories in 1972 
ooifiBB low badcgzound valuss of PAe in newsprint. 

Sinoa nawepclnt is only a eoall peroentage of paper output it was not set 
aside as a aaparste category. Douever, nswoprint is a slTeshle fraction 
of the recycled waste'stzem and here it was aocotntad for aapamtely. 

Gontainexboerd uses very little paper stodc, and «4iat it does use is old 
ocntainers or cxxttainar clippings. (This ewrludas gypenrtrwrd, chipboard, 
and recycled tube, can and drvsa aagpents). Wa therefore epprcKiaetad 
paper stock in this subcategory to be 100% ccntsiner. This Inpllen that ' 
coBtainarhnanl will be PQ free. 

to have the sa PA eon- ' 
•tisuttas. are thoaa pcevioualy 

tot 1970.<22) 

of OBSOB deta was used to obtain veluas for total papar stock 

to sltiige 

t) eneitive to tbs total of ICR anises copy 
> snd to its distxlfaatioa within tha industzy, Ch-

affect tbs dstslla of tha nodsl, but not ths 

-7S-
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9) Virgin 

10) 

UJ 

12) 

Miam nagligibLa PS. 

of Input wtsrs Is 

ocde 
not omsirtrrad floa: ths 

in SactiOD 5.2. 

to ba 0.1 ffb, 

gi' tha £lz«t 

ineludao 91 mS 92 
nin>1oga adLU wrapparB. Tha aauwts 

by od«r Pa, 
going into 

in I9€9 «M 
Blawd indiratart that "ndxad" pipar aaa uaually of£iaa 

ing aKaiadaatja ODapoaltiont 

inbar-

(«) 

with tha friTlna 

£br • Cartona 

Eigh-(teSa Printing t fttlting 

0-lS 
10-25 
60-90 

10 
20 
70 

13) at POa in aoluticn in a£fli 
to PCSa aaanriatad with tha 

is 
aolida. 

to ba nagUqihla 

fiar ICR 

is aaaunad to ba 5« of tha 
10% of tha poat 

tha CKwiou* pEodJction 

aczap 
Of 

and 1/10 

for tso distrlbutioB achaaaa fiar NOR papar as foUowat 

xaoaiaad in a givan 
that yaar's peoduction 

froB yaara prior to that. 

(A thraa yaar half-lifa with aapuiiaiiLisl daoay is pbatolstad far tha poat 
thich is lacyclad aoca than 1 yaar aftar baing 

is aiyilfifartt only aftar 1971.) 

All of tha -9% NOR ouuaBLtaL aexip hi aaaiaad to go into tha 

it doa to a 

O2504 



tim adjoid oebagoty ttkm ts ba printing «r*l wxitlng 
within bodXMxd papar atodc Uiazw it ia aatismtad that 50% of the 
WW actuaUy beahoazd clipplnga. Mout 2/3 of the dainklng category ia 
tal« to ba printing wd %ixiting p^er. "Om £in«l bzeakdcaci of ICS in 
the papar atock for 

wo FMfR- S« 

3% poet 

UCWUWttlUH BODOOMn) MO (ZZFBQMD 

oaenucriQM nra. - 3.5% poet 

- 3.5% poet 

After 1570 the ca*inatlon badoard mijamt draatically rodioad the uae of 
ledger grade papara and aaae pulp aufaatitutea. This waa industxy'a raaponae 
to allainate NCR from Inadvertently oanta&lnating the foodboard grades.. Zh 
the nodal, the NCR entry figurae for that aegaent are adjuctad to reflect this 
Indistry action. The NCR going into the paper aei^ueiiL nay have increased its 
perraentage of NCR reoeived aa d result. Though this ia not entirely clear, it 
has bean included in the aauunJ ewarriaw of the • 

1 
I 
i 

Figure 5-5 ehows the reaponae of tha nodal. The rapid dacreaaa in aai^iwt ZI 
P3 lavala aftar 1970 is evident. Gonoaraitant redtctiona occur in anjmmta I 
and ZV. MrLla tha latter two raflant tha loss of tha NCR caxioilesa oopy 
paper production, the foianr ahcwa ceeaetlon of TOm usage by NCR aa wall as 
additional radUction cauead by tha industry action. 

A aaocnd awerHaa of the nodal, ahoiei cn Flgura S-6, ia node en the aeautptiOQ 
that 10% of tha rmtasdng NCR ia sant to the paper and bcwtoard 

on tha use of dainking atodc. The papar aei^nnt baa not 
statoa that their product has not waa nuaa gznaaa, 

nith tha aaaiaytian that tha Uadjoaid sagpgnt (XX) doas not uas nixad 
gradH, othar thm bcuhoard clippioge. 

M lauMSLj ef ifnampepar ia calmlatad at 9% the year afbar prodxtioa, and 
1% tharaafter baaed on tia 3 ymr half-life danrrtihad avlier. 
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Fifur* 64. SECOND EXERCISE BY SECOND ORDER MODEL 



I 
I 

Tbm pa>t-lS70 tvductioi of MQt Into thn cnrfilTWtfnn hrarfrwi'd M^Hit ia 
InrhwW. lbs rwbr*lan Js UOgmr gnOm omgm by faadnaxd ia IMTI to 

MB by half ,ln U71 «d a^ilata stspp^ tivnaftar. If tiM ladyai 
•Lgfat haw dlwrbnd to tha pacar aa^iL v^an Ita njactinn by thn 

(aaqpant S), tha affiact thia aculd haw had on tha papar ra ia 
ahsm by a dsjasd plot Cnan 1S71 cn in Tiqaai 5-6. 

(hvnll, «« aaa tha aaaa ganaxal trauia in both 
(PlguEaa 5-S md S-6). Aa zouting choaan fiar tha zetumingf PCT in tha NOl 
affacta tha datalla of tha paoduct ooBomtratlons, u doaa tha ralatiw aiaa of 
.tha pcoduction output within 

A each aoanazio, tha pciaagy ranoval of PCS curtairing (Ot 
a nataxon of awry aaiyit p> pca-ISS? FOB lawla in tha 

bjf 1974 or 197S. Ala ueml ia raflartad A the • ahoMi by availabla data 
A tahla 3-2. Aa r^rtaaaaa dooaaioad asa of tha saoa ganaral aagnituda aa 
by tha nodal. Data on 'zacyclad waatapaper ijpvt'(^) haa mflacced a drop to O.IS 

A 1976, tdiidx A near tha datacticn liait of tha aialyaA for PCS A 

Dlacuaaim of Hadal Aaaulta 

pzodicta. 

S.4 

Aa zaaulta obtaAad 
Wialadng «1apanrtioa of PA lawla A both 
ujutant. of racyclad fibar. AoodrdAg to 
naaulting trot tha lOt papar ahouA ba li 
with tha pnaaibla anoaption of tha 
of eouzsa, amaptAg InraHaart hot apota 

tha nodal show cLaarly tha 
and affluaRta t^on tha ICR 

rnaulta, peoAict lawla of PCta 
a ppn by tha pi.unu-.t tina (1976) 

b:nli3aid and bcohoazd aa^nnt, and 
caiaad by AcluaAn of anall •u.im.s of 
AA wilt agzaaa wiA lacnnt analytAal 

PiuhaiL laaA, afflnant lawA, 
of bot. apota Aniilil orwitlTiia to daelAa alowly aa tfaa 

furthar nlA trlzgA and laaa oaataaAatad 

to TSB A tfaa afflinnta tmd littla affact 
Vhlaao of tiiA catlo A tha zna of 
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0.001 tD 0.002 nyr to be oonsljetflnt wltb svmilable data on both effluents and 

paodiKts. Aie result inLticatbee that aoet of the POBs entexing the ptoGess ascit 
in ttie pcodict and thus gsnaxnily agxsss with the analysis of Section 3. 

Urn owBzall agxeenent cC the results ebtained with the -xlel tend to 

ei^port the vaxlaus assw^tioos aede. Agxeanent is m'lected by conpariscn with 

aveilabLe data on both prodjct and effluent PCB levels. Thus, the nadel as pre-

I appear to xepeesent a reasonable and oonsistent -.jatszial-balanae far 
azomS tha paper Lidustry. 

A distzibutim for inooaing FQa between pzodict, effluent. aM taste 
aludga can be nalmlater* based on the results of the tnortel. using 

the following values: 

(1) FQs Le^ml on prodjct - 1 ppn of aolids 

(2) POSs on snl ids in wastes 2 ppn of solixis 

(3) 90 percent roacfval of eoUds nd FCBs in tastweter treaunt. 

(4) 135 ppa suspended solids in final effluent 
(5) 0.27 {pb PCBa in final effluent 

Zero loss through vspozizatim 

The reeults obtained are: 

Plant Pezoentage of Incasing 
Strssa PCTe Containod Therein 

Pzofoct 75-80 
Sludge l»-20 

Efflunt 2-3 

on ooe Urjg of 

VielAt of 
Stress* 
1 kkg 
0.6 kkg 

100 kiCT 

PCBs Letvel 
in Stress 

1 Hsi 
0.4 (pm 
0.27 ppb 

Solids 
OuutaiL 
95-96% 
20-30% 

135 ppn 

Its • indicste thatt on the crdez of 75 perueui. of the 
•»«ii rndt sisii lifed with the product. The values 

BBS of a "best CMS* situation for c rec%cUng 

s tjfpioal situstion the induetzy. The PCBs distributim afaould 
1 plant ta plant and fson prodact to pcodkact. but Aould nob be nearly so 

zlabln as auipandad aOlidB or PCBa oonomtretlma, tdiidi axe 

flwmthe tddaly fson day to day in a giv—* "'*• 



I 
I 
I 
I 
I 
I 

I 
t 

li 
li 

t * 

I 
( 

i; 
II 

I 

il 
1 
I * # 

I 
I 
I 

(.0 IIWJJHUJW 

ttB flaliOHiilg OSecIUBiaBB 
I 

(1) 

(2} 

SKycliag of NCR cntenlMa eapf p^ar aod 
only mmitx maacam at FOte into tla pqpar ixdwtzy. 

in 

•till is tte 

(3) 

(4) pca Lvmls in •hrtj— 
ba m hl^ M 10 - 20 

with 

(5) RgpUoifcicn at caodx 
£rua 

oajld i 

(«) 

tacteology. 

rHunjal at aucit ifrtal rfmnlrt ba 

racynliag ixxbiatzy 
ts flw 

(7) 

W 
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i 
(9) Tbm pcoAict VOK nhfatnil trot iTri— of ths 

«BIL «d.tli ovailibl* datbu tiio r—ilti Indiatt* a 
flalloMdng a—iaMm of PCBs uaiga by lOt and • oonUnulog, 
1MB 9bmp, tUrrmm tbaxaaffaar. CorB«nt pradhst Lsvola axa in 
tiM MB HB X1P9B (sBcycLBd fifaar). 

(10) MLt^ ti» 11ldtBMf¥W Md •BBIHlH fliw of 

of 75 pdisnt cC tlM FCBB aobBzing tlia r^wniBliJiij proaws aadt 
wLtti ttM 

•.:V. 
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